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EXECUTIVE SUMMARY

The Town of Acton (the Town) proposed a Watershed Trading Program as part of an Environmental
Protection Agency (EPA) National Pollution Discharge Elimination System (NPDES) permit to discharge
treated wastewater effluent to the Assabet River. The focus of the effort was to model the impact of non-
point best management practices (BMPs), both structural and nonstructural, on phosphorus loading to
surface waters in Acton to offset the phosphorus to be discharged through the NPDES permit.
Ultimately, the Town’s treatment facility received a permit to discharge to infiltration basins, not directly
to the Assabet; but the NPDES permit has strict phosphorus limitations that reflect the importance of
limiting the ability of phosphorus to reach the Assabet River.

The Town subsequently received federal funds from the EPA, through the Massachusetts Department of
Environmental Protection (MADEP), under an s.319 competitive grant to conduct a pilot study of BMP
alternatives. According to the EPA grant scope documents, “This project is intended to pilot watershed
trading programs that will become increasingly important and common in the coming years as
communities strive to meet new NPDES requirements.”

The project scope consists of two efforts. Part A — Watershed Trading is comprised of an evaluation of
drainage outfalls and construction of two outfall BMPs (best management practices) for phosphorus
reduction. Part B — Recirculation Pond is comprised of an evaluation of runoff at the North Acton
Recreation Area (NARA) swimming pond, and construction of a re-circulation pond (wetland) system to
reduce phosphorus in the swimming pond.

The project also assesses town practices related to stormwater control. Department heads were
interviewed for stormwater related practices, such as street sweeping, catch basin cleaning, and fertilizer
application. The project team developed recommendations that have become the foundation for the
Town’s Stormwater Management Program. The grant also includes public education and outreach
efforts, communicating the impacts of excess phosphorus and the methods that can be used to control or
limit phosphorus in surface waters.

The evaluation phase of Part A revealed that the grant’s funds would be better applied to a focused effort
at the constructed wetland. The sampling program did not provide suitable quantity or quality of data to
justify the construction of control structures at the outfalls. Furthermore, the outfalls that exhibit
measurable nutrient concentrations directly discharge to wetlands, minimizing the worth of a stormwater
structure (BMP) to the Assabet River and its tributaries. Instead, the project was redirected to increase
the data gathering effort at the constructed wetland (recirculating pond) and increase the public education
component to construct a viable long-term BMP.

The constructed wetland at NARA has become a focal point for wildlife, with a wide variety of plants and
animals residing in the wetland, and for park visitors who can observe the wetland from walking paths.
Additionally, an environmental educational program has been created that includes educational kiosks
and an interactive program taught during summer camp. Most importantly, the expanded sampling
program has indicated that the wetland serves its intended function of phosphorus removal under most
circumstances, in addition to removing measurable amounts of nitrogen and solids. This is important to
the long-term health of the swimming pond to prevent future potential problems from excessive aquatic
growth in the pond and protecting the pond from road and parking lot sand and sediment.

Town of Acton (203719) ES-1 Woodard & Curran
Final Report .doc June 2005
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1. INTRODUCTION

1.1 BACKGROUND

The Town of Acton (the Town) proposed a Watershed Trading Program as part of an Environmental
Protection Agency (EPA) National Pollution Discharge Elimination System (NPDES) permit to discharge
treated wastewater effluent to the Assabet River. The focus of the proposal effort was a reduction in
phosphorus loading to surface waters in Acton to offset wastewater effluent discharges.

The goal of the watershed trading program was to demonstrate whether sufficient phosphorus could be
removed from non-point sources to offset the phosphorus planned to be introduced via point source
discharge of the proposed Acton wastewater treatment facility. The program proposed to conduct
calculations of overall non-point phosphorous loading in Acton and modeling of existing conditions,
assessment of best management practices (BMPs), and modeling of the impact BMPs would have on
overall phosphorus loading from non-point sources. BMPs could include structural end-of-pipe solutions
and nonstructural solutions such as employing procedural systems (street sweeping improvements for
example) to limit discharges.

However, a NPDES permit was issued that requires land discharge of treated wastewater effluent. The
permit limits phosphorus discharges to 0.2 mg/l as a monthly average, which reflects the importance of
limiting phosphorus loading on the Assabet River and other surface water. Subsequently, the Town
applied for and received federal funds from the EPA, through the MADEP, under an 5.319 competitive
grant to conduct this pilot study of alternatives. This report present the results of the Watershed Trading
Program financed through the s.319 grant program.

The project consists of two parallel efforts to construct structural BMPs, joined through non-structural
BMPs such as public education and outreach. Part A — Watershed Trading, is comprised of an evaluation
of drainage outfalls for construction of two outfall BMPs for phosphorus reduction. Part B —
Recirculation Pond, is comprised of an evaluation of runoff at the North Acton Recreation Area (NARA)
swimming pond, and construction of a re-circulation pond (wetland) system to reduce phosphorus.

Town of Acton (203719) 1-1 Woodard & Curran
Final Report .doc June 2005
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2.1 OVERVIEW/HISTORY

2. SCOPE AND ACTIVITIES

The project began in 2001 with the evaluation of outfalls town-wide for construction of best management
practices (BMPs) and concurrent planning for the construction of the wetland BMP at NARA. Section 3
provides specifics of outfall selection (Part A of the grant scope). Section 4 contains the discussion of the
recirculation pond (constructed wetland) program (Part B of the grant scope).

2.2 SUMMARY OF ACTIVITIES

The grant requires delivery of a final report that includes a description of all activities undertaken as part
of the project. Table 2-1 provides a summary of the project activities, with the status of each task, and
references to specific information. The summary includes references to scope and schedule changes that
are discussed in more detail in forthcoming sections.

Table 2-1: Summary of Project Activities

Task

Task Status

Reference / Deliverable

Part A — Watershed Trading

Al — QAPP and Water Quality
Monitoring

QAPP  submitted to DEP;
reviewed and approved in
October 2002. QAPP amended
March 31, 2005.

Al. A - The QAPP was
submitted to DEP under separate
cover. Amended QAPP has been
forwarded to DEP.

Al.B — Appendix A includes the
sampling results. Analytical
reports and results are discussed
and tabulated in Section 3 and
Section 4.,

A2 - Structural BMP Site | Selected 17 sites for review, | A2.A — Refer to Section 3
Selection followed by evaluation of 10
sites. Submitted report. A2 B - Refer to Section 3
Sampled 5 sites, resulting in an
approved scope change.
A3 - Design and Construct | Scope change Refer to Section 3

Watershed Trading Program
BMPs

A4 - Operations and | Scope change Refer to Section 3
Town of Acton (203719) 2-1 Woodard & Curran
Final Report .doc June 2005
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Task

Task Status

Reference / Deliverable

Maintenance Plan

AS -
Program Non-structural
Program

Watershed  Trading

BMP

The implementation of many
scope items has been included in
the Town’s NPDES Phase II
Stormwater Management
Program. The scope of this grant
was modified to augment the
Phase II requirements, but not to
duplicate or satisfy the Phase II
plan.

A5.A — The review of current
practices is complete.

A5B - The project team
developed recommendations for
policy and practice

improvements that formed the
foundation of the NPDES Phase
II'  Stormwater Management
Program Good Housekeeping
section.

A5.C — Refer to Task AS.B

AS5.D — Interviews with Town
staff are complete.

A5 E/F - Outreach materials
include survey, which was
distributed during Acton Days at
NARA in 2003 and is available
at an information table in Town
Hall. Minimal participation
resulted in statistically irrelevant
data.

Scope changed to include an
additional kiosk, teaching
amphitheater and summer camp
curriculum under Task B -
Recirculation Pond.

The Town’s Stormwater
Management Plan (and BMP
manual) is located at:
http://doc.acton-
ma.gov/dsweb/Get/Document-
8087/Stormwater+Plan.pdf

AS5.A — Meeting minutes and the
letter to DEP dated May 31, 2002
are included in Appendix B

A5.B - Refer to the letter to DEP
dated May 31, 2002 included in
Appendix B. See the Town’s
web site for implementation

measures conducted under Phase
1I.

A5C/D -  Comprehensive
Stormwater Manual is included
in NPDES Phase II NOI manual.

ASE - Refer to Section 3.
Appendix C includes education
materials, including the survey
form, kiosk plans, and summer
camp curriculum excerpts.

AS.F — Refer to Section 3.

Part B — Recirculation Pond

Town of Acton (203719)
Final Report .doc
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Task

Task Status

Reference / Deliverable

Bl - QAPP and Water Quality
Monitoring

Combined with Part Al

See Part Al

B2 - Pond Recirculation System
Design and Construction

Construction of the wetland is
complete.

B2A — Refer to the original grant
proposal and MIT report
included as part of the 319 RFR
response, March 1999. The grant
proposal included the
construction layout and pond
configuration

B2.B — N/A The entire NARA
area is part of a Conservation

Commission NOI

B2.C - Photographs and
construction drawings are
attachment in Appendix D.

B2D - The wetland was

constructed in accordance with
the general guidelines and
configuration of the MIT report.

B3 — Pond Recirculation Project
Manual

This is the Draft Report/Manual

Refer to Section 3

Town of Acton (203719)
Final Report .doc
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3. PART A - WATERSHED TRADING

3.1 OUTFALL SELECTION

The Project Team developed a screening process to review -outfalls and identify sites that may benefit
from structural BMPs. The specifics of outfall selection are detailed in the report, Draft Report on
Watershed Trading Program Structural BMP Site Selection, dated April 2002, attached as Appendix E.
The report outlined the site selection process used for determining feasible locations for structural BMPs.
The selection process was iterative in that the types of structural BMPs that are implementable at each site
are dependent on the site characteristics. Therefore, the project team conducted four rounds of screening
as detailed in Appendix E, which included:

1. Initial selection based on available drainage, surface water, and land-use mapping; knowledge of
town staff; and a windshield survey of the drainage system.

2. After the first round of screening, the Project Team selected the seventeen sites shown in Figure
3-1 for preliminary evaluation. The initial seventeen sites were inspected and re-evaluated based
on potential impact downstream and to gather information to compare the outfalls for potential
BMP installation

3. We developed a Site Selection Matrix (SSM) to focus the evaluation efforts on the most
promising ten sites. The SSM contains comparison criteria used to rank the ten sites for further
analysis. Photographs of the ten sites are included in Appendix E.

4. The SSM criteria ranking was refined after follow-up site inspections to select the most promising
five outfalls. The final SSM is included with the report in Appendix E.

We chose five outfalls for baseline monitoring in accordance with the procedures outlined in the Quality
Assurance Project Plan (QAPP). The five sites are:

1. Horseshoe Drive

2. Kelley Corner

3. Larch Road

4. Quaboag Road

5. Wetherbee Street

Locus maps and photographs of the five outfalls are included in Appendix E.

3.2 SITE SELECTION FINDINGS

The primary function of the existing drainage systems is to provide drainage for wet areas and to convey
surface runoff away from areas of human use such as homes, yards, and streets. Much of the drainage
system in the Town was constructed through the programs of the Works Progress Administration (WPA)
in the 1930’s. During this period drains tended to follow the most direct drain route to unbuildable land
without much regard for the impacts on the receiving waters. Only recently in the State’s construction
history have stormwater detention basins and other structures been incorporated into common use to
protect the receiving waters from the direct impacts of stormwater (sediment, nutrients, pollutants, etc.).

Town of Acton (203719) 3-1 Woodard & Curran
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Many of the structural BMPs outlined in technical fact sheets and reports by MADEP, the EPA, and the
Center for Watershed Protection, or studies conducted by colleges and universities tend to focus on
treating stormwater produced from new developments or retrofitting drainage structures for solids
removal. This project’s intent is to retrofit existing drainage systems with structural BMPs specifically
for phosphorus reduction. The challenges lie in the limitations of the sites such as available space near
outfalls, access for construction or O & M equipment, available head loss between an outfall and its
receiving water (since outfalls tend to be placed at the edge of streams and wetlands), as well as the
limited number of potential technologies available for retrofitting.

Figure 3-1: Acton, MA Stormwater Outfall Locations

Grassy Pond
Brook Basin
Agawam Road -
(2 Outfalls) ; — Milldam Road |
: /
Cherokee Road | j -
Mohawk Drive| _ j Hoshobe ExpckEasin Larch Road |
: ===F Simon-Willard Road |
Seneca Roady - ; |
Quaboag Roade== Cowdrey Lane |
\ Horseshoe Drive |
Knowlton Drive —= I
) Wetherbee Street ]
Duggan Road = Qv\ - Phalen Street |
> ,‘4 Fort Pond Brook Basin {
K-Mart Plaza | N B Kelley Corner|

——

Heath Hen Meadow |
Brook Basin

The selection of drainage outfalls suitable for this demonstration project was unexpectedly limited given
the over 100 drainage structures existing on public property in the Town. The older, 1930 vintage drains
are generally located at, or close to. the normal (dry weather) groundwater level. Consequently, there is a
reduced probability that sampling will be consistently successful because the drainage structures may be
submerged. Additionally, many of these older systems are channeling existing streams instead of
providing passage for surface runoft.
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3.3 QUALITY ASSURANCE PROJECT PLAN

In April 2003, the project team submitted the Quality Assurance Project Plan (QAPP), which provided the
procedures and protocols for sampling collection, handling, and analysis. The team recommended that
the scope be altered based on MADEP’s review comments.

The Project Team and MADEP met to discuss the project. MADEP agreed to omit the preconstruction
sampling, but through subsequent discussion, MADEP and the project team agreed to conduct
preliminary sampling to confirm the outfall selection. Pre-construction and Post-construction samples are
limited to Nitrate-N, Total P, TSS, and flow.

3.4 SAMPLING PROGRAM RESULTS

The project team attempted to sample stormwater at the five outfalls and at the recirculation pond in 2003.
The sampling program focused on first flush samples, which are defined by the Quality Assurance Project
Plan (QAPP) as a precipitation event during which at least 0.3 inches of rain is measured at an area
monitoring station after a dry period of at least 72 hours. However, we obtained erratic data from most of
the targeted drainage outfalls. The outfall at Wetherbee Street never flowed, so no data are available.

Table 3-1 shows that flow is not consistently available during the QAPP defined first flush, and the data
are inconclusive where samples were obtained during both rounds.

Table 3-1: Qutfall Pre-Construction Phosphorus (P) Sampling Results

Sampling
Date: 18-Jun-03 2-Sep-03
Daily | .36 inches .78 inches
Rainfall:
Sample
Location Concentration  Flow Flow P Concentration  Flow Flow P
(mg/l) (ps) _ (gpm)  (ppd) (mg/l) (cfs) (gpm) (ppd)
Kelly 8” - - - - 0.232 0.003 1.35 .00375
Kelly 30” 0.11 230 3,646 4.82 - 0.72 323.14 -
Larch 12 0.07 0.018 0.29 .00024 0.03 0.067 1.06 .00038
Horseshoe 0.06 186 2,948 213 - 1.03 462.26 -

ppd = pounds per day; mg/l = milligrams per liter; lps = liters per second; gpm = gallons per minute; cfs = cubic feet per second

We extrapolated the concentrations and flows from instantaneous values to calculate mass loading values
(in pounds per day) for comparison purposes only, recognizing that accurate values for mass loading used
for BMP design should not be calculated from individual grab samples. Mass loadings should be
calculated from geometric means of many more sampling data points.

In some outfalls (Quabog and Wetherbee Street) flow was nonexistent during the sampling rounds or
nutrient levels were extremely low. Storm water flow was erratic at all other outfalls except at the Larch
Road 12-inch pipe, which is essentially a re-directed stream. Therefore, the data are not sufficient to
conclude that construction of BMPs at the selected locations would be beneficial. Furthermore, the
outfalls that exhibit measurable nutrient concentrations directly discharge to wetlands, minimizing the
worth of a BMP to the Assabet River and its tributaries.

Town of Acton (203719) 33 Woodard & Curran
Final Report .doc June 2005
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3.5 WATERSHED TRADING CONCLUSIONS

We could not reliably select outfall sites for construction of BMPs based on available data. Construction
of BMPs without valid data justifying the installation would not apply the grant’s funds as intended.
Further sampling would be needed to justify BMP construction and to establish a valid baseline for loads.
However, the grant’s funds do not support additional sampling and construction of BMPs at multiple
outfalls. Therefore, continued evaluation of the outfall BMPs was suspended to focus on the recirculation
pond.

Despite this, we have obtained valuable insight useful to others interested in this type of program.

¢ First, the number of outfalls with potential direct impact to local streams and the Assabet is very
limited given that most outfalls discharge overland or to wetlands.

¢ Second, the percentage of outfalls conducive to installing BMPs for phosphorus reduction at the
outfall is very small because of many factors including available headloss, downstream impact,
accessibility, and available land area. This is discussed in detail in the Draft Report on
Watershed Trading Program Structural BMP Site Selection (April 2002) and shown in the SSM
included in Appendix E.

¢ Third, there are inherent problems with short-term sampling programs. Sampling programs that
target first flush with grab samples are very erratic. More frequent sampling events that focus on
one location may provide a better baseline. Future programs should budget for many more
rounds of data gathering and possibly continuous sampling. Additional (budgeted) time is needed
to account for the variations in land uses that cause variable first flush times for different
sampling locations. First flush sampling as defined in the QAPP is more effective for sampling
locations with comparable upstream land uses, where the time of concentration within the
drainage area can be predicted accurately, and minimal staff time can be budgeted for the
sampling effort.

3.6 WATERSHED TRADING RECOMMENDATIONS

While the sampling program selection did not provide candidates for outfall BMPs, the basis of selecting
the NARA site for the recirculation pond is well established. As described in the original grant
application, the NARA swimming pond historically experiences high nutrient levels, specifically
phosphorus, of approximately 0.04 mg/L. The intent of the constructed wetland is to mitigate the
phosphorus levels in runoff from the direct drainage structures surrounding the pond. This BMP is
justified based on the historical data and for educational and demonstration opportunities.

We recommended, and DEP concurred, to re-allocate the budget categories to allow the Town to focus on
completing the constructed wetland, which has already become a featured attraction at NARA, and
enhancing the original scope instead of constructing outfall BMPs of questionable worth. The NARA
wetland scope was changed to conduct an additional three rounds of sampling because the two rounds
conducted did not provide useful data.

We proposed that grab sampling be continued, but more frequent rounds of sampling be conducted under
wet weather and snow melt conditions. We added samples from the swimming pond to evaluate whether
short-term monitoring of phosphorus in this manner could be used for comparison to historical data.

Town of Acton (203719) 3-4 Woodard & Curran
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Focusing on the wetland also allowed us to shift the public education and outreach component of the
grant to feature construction of a small teaching amphitheater and development of an environmental
component to the NARA summer camp program under the leadership of the Acton Natural Resources
Department. Other improvements included improving handicap access and adding diverse plantings.

Woodard & Curran
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4. RECIRCULATION POND PROJECT MANUAL

4.1 WETLAND DESCRIPTION

The NARA wetland demonstration site is characterized by three segments, with water elevation
controlled by weirs between the segments. A walkway crosses the wetland at the weirs, providing
opportunity for close observation of the wetland. Stormwater enters into the upper pool from two
reinforced concrete pipe (RCP) outfalls, and one PVC pipe. An onsite bedrock well, which discharges
through a rock swale into the upper segment, provides recharge flow to offset evapotranspiration losses.

When the upper pond reaches an appropriate overflow depth, flow continues over weir #1 and splits into
two meandering channels that feed into a pool above weir #2. Once the second pool reaches an
appropriate overflow depth, flow continues over weir #2 through a rock channel (150 feet long) before
entering an 18-inch RCP, which then discharges to the micro-pool at the northern section of the
swimming pond. An overflow berm between the micro-pool and the swimming pond allows some
percolation of water through the berm.

Appendix D contains photographs of the wetland and the AutoCAD plan of the wetland. The
photographs were taken prior to installation of the education boards but they show the final grading and
plantings. Table 4-1 describes the inlets to the wetland.

Table 4-1: Inputs to the Constructed Wetland / Recirculation Pond

Inlet Size / Description Tributary Area

Inlet 1 16-inch RCP 50-70 acres of Town Forest and 2 catch basins in
Quarry Road

Inlet 2 15-inch CMP Parking lot precipitation greater than 1-inch, walkway

and entrance/service road

Inlet 3 6-inch PVC Main amphitheater groundwater and roof leaders

Well Pump | Rock-lined swale — 2-feet wide Up to 5 gpm pumped groundwater

The MIT report, North Acton Recreation Area Wetland Project, which is the basis of the wetland design,
recommended that a pump be installed in the micropool that would feed water to the pond inlet, offsetting
the evapotranspiration of the wetland surface water. The pump was not sized to recirculate enough pond
water for measurable phosphorus treatment. We have installed a well pump instead, which creates a more
reliable system by avoiding several potentially significant operational problems, such as clogging from
aquatic plants, access for maintenance, shutdown for cold weather, and potential tampering. The well is
equipped with a time to adjust flow and produces approximately 5 gallons per minute, which will offset
the expected loss of 1.75 gpm, as calculated in the MIT report.

The MIT report provides a background discussion on the expected phosphorus removal mechanisms,
which include sedimentation, soil adsorption, microbial metabolism and plant uptake. However, plant
uptake can be seasonal, returning phosphorus and other nutrients through decay because the Town does
not harvest the plants.

Town of Acton (203719) 4-1 Woodard & Curran
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Town staff planted the wetlands buffer zone in the spring of 2002, which was followed by one of the
driest summers in recent years. A number of the plants died. But since 2002, plants are thriving in and
around the perimeter of the wetlands, including swamp rose, azalea species, trembling aspen, black birch,
river birch, pussy willow, cornus mas, ilex glabra, sweet fern, clethra, ginko biloba, and cattails and other
aquatic species.

41.1 Operation

During dry weather and light rainfall, the flow through the wetland usually percolates to the subsurface by
the end of the second stage of the wetland, never reaching the outfall pipe. Our second round of sampling
on April 24, 2005, which followed 22 days of relatively dry weather, showed more flow entering the
wetland than exiting the wetland, which could indicate subsurface flow. Through this mechanism, the
wetland is performing its intended function of intercepting nutrients and suspended solids. Because
subsurface flow is the default condition (occurs the majority of the time) our challenge was to evaluate
the wetland under extreme, and less frequent, conditions.

During extreme high flow periods such as on April 2, 2005, which occurred during high groundwater
periods and snowmelt and a large rainfall event, the outfall to the micropool is submerged and the outfall
pipe is surcharged, causing some flow from the wetland to travel overland to the micropool and
swimming pond. During this condition, the ground is saturated and inlet flow should approximate outlet
flow.

The subsurface drain (Inlet 3) from the Town’s large amphitheater area provides the most consistent flow
to the constructed wetland. The pre-construction sampling obtained samples only from Inlet 3. The other
surface drains do not flow without rainfall during the later summer months or after periods without
precipitation. Without a consistent flow, such as from the amphitheater drain and the well system,
consistent plant growth and a sustainable constructed wetland would be a considerable challenge. The
bedrock well is operated by a timer, which will be adjusted to maintain consistent recharging of the
wetland.

4.1.2 Public Education and Qutreach

To augment the public education and outreach component of the project, and to reflect the shift in focus
to the wetland, the Town constructed a handicap accessible walkway and small teaching amphitheater at
the wetland. The teaching amphitheater is situated near the midpoint of the wetland. It consists of two
seating layers constructed from granite blocks arranged in a semi-circle facing the wetland.

A series of five educational stations are located along the walkway that follows and crosses the wetland.
Appendix C shows the educational sign layouts for the kiosks. The photographs in Appendix D show the
observation/kiosk locations, though the panels were not installed when the photographs were taken. The
five stations develop themes related to the wetland. The themes are:

1. The NARA Wetland Project — Presents the ABC’s of the wetland showing the wetland’s place in
the watershed and gives an overview of the wetland’s purpose.

2. History of the Wetland Site — Describes the history of the NARA site before the swimming pond
was constructed. Informs visitors that the constructed wetland helps to replace a smaller wetland
that was flooded when the swimming pond was created.
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3. Water quality — Describes nonpoint source pollution and how the wetland helps to control
pollution.

4. What Can You See? — Discusses the various organisms in the wetland and the food web of the
organisms.

5. What is a Wetland? — Provides a definition of a wetland and describes hydric soils and the
various types of wetland plants.

Excerpts from the summer camp curriculum that specifically focus on the wetland are included in
Appendix C. The initial summer camp curriculum was developed independently of the 319 grant
program, but was dovetailed with the goals and results of this project. The curriculum is adaptable as the
NARA site continues to change.

In 2003, the Town created a Nature Director position for the NARA summer camp who has been
responsible for implementing water quality studies and pond/wetlands studies based on recommendations
made by the biologists working primarily on the 319 grant. Children from 4 years of age to 14 take part
in the program. New material will be included this year making use of the five new educational panels
that we are installing.

The Natural Resources Department will ultimately be responsible for maintaining the health of the
wetlands. Each spring a group of students removes accumulated trash from the wetlands under the
direction of the department. This spring, ten students from the high school senior class worked at NARA
on April 29 as part of their community service program.

4.2 DOCUMENTATION OF EFFECTIVENESS

Because the two rounds of preconstruction testing were inconclusive, post construction sampling was
increased to three rounds. We conducted three rounds of sampling in spring 2005. Appendix A includes
the summary tables, calculation sheets, and laboratory reports for all sampled parameters (phosphorus,
nitrogen, and total suspended solids).

421 Flows

We conducted our post-construction sampling during wet weather events to increase the probability of
flow at all sampling points and to evaluate the wetland under extreme operating conditions. All inlets
were flowing during the three large events. The runoff from the precipitation events flooded the wetland,
which minimized the potential for measurable treatment at the outlet. Very heavy rainfall events, such as
April 2, 2005, partially submerge Inlet 3, which precluded direct flow measurement. During the spring
season, the exit point of outfall pipe is submerged in the micro-pool, so samples were obtained at the
entrance to the outfall pipe. However, on April 2, 2005 the outfall pipe was surcharged, causing overland
flow.

The accuracy of the measurements is also variable. Inlet 2 in particular was very difficult to measure
because of the nearly sheet (very shallow) flow. Our method of flow calculation (Manning’s open
channel flow equation or flow equals velocity times area) was dependent on the available information.
Where possible we correlated the methods to verify the results. Table 4.2 provides our estimates of flows
during the sampling events. Appendix A contains the detailed calculations and the field notes that discuss
the flow measurements.
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Table 4-2: Post-construction Wetland Flows (gpm)

Date Rainfall Inlet 1 Inlet 2 Inlet 3 Total Inlet | Outlet Percent
(in. per Flow -
day) Inlet

through
Outlet
April 2, 0.90 1,705 21 153 1,879 1,879
2005 100%
April 24, 0.59 1,705 7 78 1,790 1,167
2005 65%
April 27, 0.37 576 7 49 632 573
2005 90%

During the April 2 storm the wetland overflowed. We assumed the subsurface was completely saturated
resulting in actual outlet flow equal to the inlet flow. The April 24 storm followed a dry period, so much
of the flow could have returned to the subsurface. April 27 followed the previous storm by three days and
much of the subsurface could be saturated, resulting in 90% of the inlet flow being channeled through the
outlet pipe.

422 Wet Weather Sampling

In cases where multiple inlets were flowing the total inlet concentration is calculated a weighted average
of the concentrations. In some cases, measured concentrations were below the reportable detection limit,
which makes direct calculations of removal effectiveness impossible. These samples are shown in the
following tables as BRL (below reportable limit). We inserted “NS” in the tables where samples were not
obtained.

However, we can estimate the baseline removal effectiveness under the sampled extreme conditions by
calculating the removal percentage assuming minimal removal. Minimum removal assumes minimal
inlet concentrations and maximum outlet concentrations. To minimize the inlet concentration, we assign
a concentration well below the reporting limit to samples with concentrations reported as BRL. When the
outlet has a concentration reported as BRL, we assume the concentration is at the reporting limit.

We conducted this approximation only when we had measurable concentrations from the largest flow
contributor, Inlet 1, which contributes flow an order of magnitude greater than the other two inlets
combined. Otherwise, we considered the results inconclusive.
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Phosphorus

The pre-construction and post-construction sampling results for phosphorus are presented in Table 4-3.

Table 4-3: Wetland Pre and Post-Construction Sampling Results for Phosphorus

Total Inlet Total Outlet
Sampling Date Rainfall Concentration | Concentration | Removal
(in. per
day) (mg/) (mg/l)

Pre-construction
June 18, 2003 .36 BRL NS -
September 2, 2003 .78 .069 NS -

Post-Construction
April 2, 2005 .90 .085 024 72%
April 24, 2005 .59 014 .025 N/A
April 27, 2005 37 .007 .038 N/A

The recirculation pond (wetland) appears to be removing over 70% of influent phosphorus during the first
sampling event, despite the minimal retention time caused by excessive flows. However, the next two
sampling events showed a net gain of phosphorus. We further evaluated the data by converting the
concentrations to a loading value (pounds per day) to account for the difference in flows between the inlet
and outlet. There is no impact to the analysis because the loading values still show a net gain of
phosphorus. For April 24 the net gain is 0.04 pounds per day (ppd) from an inlet loading of 0.031 ppd,
while for April 27, the net gain is 0.21 ppd from an inlet load of 0.05 ppd. The wetland could be losing
phosphorus due to sediment release and new growth loss from flushing, but we do not have conf1dence in
the overall results due to the difficulty obtaining accurate flow measurements.

These results do not represent the typical wetland operation where the wetland detains the runoff and
stormwater often percolates prior to the surface outfall. We would expect better removal if the retention
time in the wetland was extended.

Nitrogen

Table 4-4 presents the sampling results for nitrogen as N.

Table 4-4: Wetland Pre and Post-Construction Sampling Results for Nitrogen

Total Inlet Total Outlet
Sampling Date Rainfall Concentration | Concentration | Removal
(in. per day) mg/l (mg/1)
Preconstruction
June 18, 2003 .36 243 NS -
September 2, 2003 .78 .18 NS -
Post-Construction

April 2, 2005 .90 N/A N/A -

April 24, 2005 .59 .107 BRL -0.1 6%

April 27, 2005 37 114 BRL -0.1 12%
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Nitrogen samples could not be evaluated on April 2 because of sample holding times. On April 24, the
major inlet did not exhibit nitrogen above the reportable limit, so the extrapolation of inlet concentration
is beyond our confidence in the data. The subsequent two samples show nitrogen at below reportable
limits (not detected) at the outfall

Total Suspended Solids

Table 4-5 presents the sampling results for total suspended solids (TSS) assuming this scenario.

Table 4-5: Wetland Pre and Post-Construction Sampling Results for TSS

Total Inlet Total Outlet
Sampling Date Rainfall Concentration | Concentration | Removal
(in per day) mg/l (mg/1)
Preconstruction
June 18, 2003 36 BRL NS -
September 2, 2003 .78 BRL NS -
Post-Construction

April 2, 2005 .90 31 BRL -5 84%
April 24, 2005 .59 BRL 8 N/A
April 27, 2005 .37 BRL BRL N/A

Inlet 1 exhibited measurable TSS post-construction, but only during sampling round one. When inlet TSS
was measurable, we estimated a removal effectiveness of about 84%. The next round of sampling did not
measure TSS above the reportable limit from the inlets, but the outlet sample contained 8 mg/l.
Resuspended sediment or floating plant matter in the sample could have contributed to the elevated TSS
level from this sampling event. However, the effectiveness of the wetland to remove TSS is evident by
the lack of sediment in the micropool near the wetland’s outlet.

Swimming Pond Phosphorus

We collected random grab samples from the swimming pond during the sampling rounds to provide a
measure of comparison with the wetland’s phosphorus discharge. Table 4-6 displays the phosphorus
concentrations in the swimming pond from three post-construction sampling rounds.

Table 4-6: Phosphorus Concentrations in Swimming Pond

Swimming Pond P Wetland Outlet P
(mg/l) (mg/D)
April 2, 2005 .024 024
April 24, 2005 076 025
April 27, 2005 035 038
Town of Acton (203719) 4-6 Woodard & Curran
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While this effort was not an exhaustive or comprehensive evaluation of the swimming pond’s phosphorus
level, it does show that the swimming pond’s phosphorus level mirror’s the wetland’s outlet concentration
and, except for the mid-round of sampling, is below the threshold of 0.04 mg/1 established for this project.
The higher level of phosphorus on April 24, 2005 appears to be short-lived, which may indicate that
short-term upsets do not permanently affect the swimming pond.
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5. CONCLUSIONS AND RECOMMENDATIONS

The investigation of the drain outfalls for the suitability of BMPs (Part A) showed that siting end-of-pipe
treatment technologies in existing drainage systems might not be the most desirable alternative. Most
end-of-pipe solutions require available land area, available headloss, accessibility, and other criteria as
itemized on the site selection matrix. Construction of end-of-pipe BMPs is more suitable for new
construction of new drainage systems, where many of the limiting factors inherent in existing systems can
be corrected without extensive disruption.

For areas with existing drainage systems, source reduction and treatment may be more economical and
buildable. Systems that retain or delay peak runoff at the source, such as rain barrels or cisterns, may
provide solutions that end-of-pipe systems are not able to provide.

As discussed in Section 3.4, sampling programs should be greatly expanded to measure pre-construction
conditions and post-construction effectiveness to provide a complete data set that can be the basis for
concrete conclusions. A more long-term sampling program may provide more data suitable for an
assessment of the average treatment provided by the wetland.

Unlike the drainage outfalls, the NARA site is a suitable location for the construction of an end-of-pipe
BMP because:

e The receiving water (the swimming pond) has a documented problem with elevated phosphorus.
. The wetland is at an accessible location.

¢ The site has the drop in elevation (available headloss) and land area suitable for an end-of-pipe
solution,

By observation, the recirculation pond (wetland) exhibited an ability to remove phosphorus, nitrogen, and
TSS during dry periods because the flow through the wetland percolates to the soil prior to the final
discharge point. During the initial round of wet weather sampling, which had surface discharge flow, the
wetland was effective at removing the nutrients and suspended solids.

Wet weather events that occur during a plant-growing period may wash out material containing
phosphorus. However, the sampling data is inconclusive and a much more exhaustive sampling program
should be conducted to understand the wetland’s dynamics under wet weather conditions. Qur limited
samples from the swimming pond may show that the swimming pond can recover from any short-term
phosphorus loading during wet weather events in the spring growing season.

5.1 VALUE OF THE CONSTRUCTED WETLAND

In addition to intercepting nutrients and suspended solids, the wetland also provides ancillary benefits to
the community. The wetland supports native wetland plants, and attracts insects, birds, and small animals
such as a variety of frogs and snakes, which are readily observable.

One of our highest priorities for the wetlands and surrounding buffer was to create a wildlife corridor
through a very landscaped and popular park. A pair of spotted sandpipers is nesting in the gravel near the
upper pond; in addition, song sparrows are also nesting the same area. Because the upper pond has
become such a successful breeding area for green frogs and American toads, great blue herons feed there.
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Many of the buffer zone plants are three to four years old; thus, the wetland edges have filled in, creating
a diverse ecosystem.

The NARA site is a destination for Acton residents, especially in the summer. The wetland’s location
between the swimming beach and the amphitheater makes the wetland a natural gathering place. The
series of large stone blocks forming the walkway edges not only act as safe and unobtrusive barriers, but
provide convenient seats and observation platforms.

The wetland is a teaching tool used as part of an interactive developed curriculum through passive
education provided by the informational kiosks, and through interactive play and exploration. The
handicap accessible trail and bridges attract visitors to the educational kiosks. The wetland provides an
interesting opportunity for continued study; Acton’s Health Department plans to conduct further sampling
to augment the findings of this program.

The NARA constructed wetland is accessible and obvious, instead of hidden and situated away from
pedestrian traffic, to encourage exploration and interaction. Construction of an interactive BMP such as
the NARA wetland at open and accessible locations can provide a multi-purpose benefit for any
community interested in effective treatment, restoration, and education.
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Survey Data and Calculations
Inlet 1 rod out rodin elev delta length slope
8.07 5.57 25 50 0.05
flinlet 2 BS FS elev HI
100
10.06 110.06
TP1 2.64 107.42
8.61 116.03
TP2 1.7 114.33
Depth 5.2 109.13
9.13 387.3 0.024
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Appendix E: Area, Wetted Perimeter and Hydraulic Radius
of Partially Filled Circular Pipes H

d area wet. per. | hyd. rad. 4 area wet. per. | hyd. rad.

) ae | MEPE ST D uer | we R ) WSS
001 0.0013 0.2003 0.0066 0.51 0.4027 1.5908 0.2531
0.02 0.0037 0.2838 0.0132 0.52 0.4127 1.6108 0.2561
0.03 0.0069 0.3482 0.0197 0.53 0.4227 1.6308 0.2591
0.04 0.0105 0.4027 0.0262 0.54 0.4327 1.6509 0.2620
0.05 0.0147 0.4510 0.0326 0.55 0.4426 1.6710 0.2649
0.06 0.0192 0.4949 0.0389 0.56 0.4526 1.6911 0.2676
0.07 0.0242 0.5355 0.0451 0.57 0.4625 1.7113 0.2703
0.08 0.0294 0.5735 0.0513 0.58 0.4723 1.7315 0.2728
0.09 0.0350 0.6094 0.0574 0.59 0.4822 1.7518 0.2753
0.10 0.0409 0.6435 0.0635 0.60 0.4920 1.7722 0.2776
0.11 0.0470 0.6761 0.0695 0.61 0.5018 1.7926 0.2797
0.12 0.0534 0.7075 0.0754 0.62 0.5115 1.8132 0.2818
0.13 0.0600 0.7377 0.0813 0.63 0.5212 1.8338 0.2839
0.14 0.0688 0.7670 0.0871 0.64 0.5308 1.8546 0.2860
0.15 0.0739 0.7954 0.0929 0.65 0.5404 1.8755 0.2881
0.16 0.0811 0.8230 0.0986 0.66 0.5499 1.8965 0.2899
0.17 0.0885 ! 0.8500 0.1042 0.67 0.5594 1.9177 0.2917
0.18 0.0961 0.8763 0.1097 0.68 0.5687 1.9391 0.2935
0.19 0.1039 0.9020 0.1152 0.69 0.5780 1.9606 0.2950
0.20 0.1118 0.9273 0.1206 0.70 0.5872 1.9823 0.2962
0.21 0.1199 0.9521 0.1259 0.71 0.5964 2.0042 0.2973
0.22 0.1281 0.9764 0.1312 0.72 0.6054 2.0264 0.2984
0.23 0.1365 1.0003 0.1364 0.73 0.6143 2.0488 0.2995
0.24 | 0.1449 1.0239 0.1416 0.74 0.6231 2.0714 0.3006
0.25 ¢ 0.1535 1.0472 0.1466 =075 0.6318 2.0944 0.3017
0.26 0.1623 1.0701 0.1516 0.76 | 0.6404 2.1176 0.3025
0.27 0.1711 1.0928 0.1566 0.77 | 0.6489 2.1412 0.3032
0.28 0.1800 1.1152 0.1614 0.78 | 0.6573 2.1652 0.3037
0.29 0.1890 ; 1.1373 0.1662 0.79 ~ 0.6655 2.1895 0.3040
0.30 0.1982 ! 1.1593 | 0.1709 0.80 | 0.6736 2.2143 0.3042
0.31 0.2074 | 1.1810 | 0.1755 0.81 0.6815 2.2395 0.3044
0.32 | 0.2167 ' 1.2025 . 0.1801 0.82 0.6893 2.2653 0.3043
S d 0.33 | 0.2260 | 1.2239 i 0.1848 0.83 0.6969 2.2916 0.3041
0.34 0.2355 1.2451 | 0.1891 0.84 0.7043 2.3186 0.3038
0.35 0.2450 1.2661 ‘ 0.1935 0.85 0.7115 2.3462 0.3033
0.36 0.2546 1.2870 { 0. 1978 0.86 0.7186 2.3746 0.3026
0.37 0.2642 1.3078 | 0.2020 0.87 0.7254 2.4038 0.3017
0.38 0.2739 1.3284 | 0.2061 0.88 0.7320 2.4341 0.3008
0.39 0.2836 1.3490 | 0.2102 0.89 0.7384 2.4655 0.2996
0.40 0.2934 1.3694 | 0.2142 0.90 0.7445 2.4981 0.2980
0.41 0.3032 1.3898 0.2181 0.91 0.7504 2.5322 0.2963
0.42 0.3130 1.4101 ' 0.2220 0.92 0.7560 2.5681 0.2944
0.43 0.3229 1.4303 \ 0.2257 0.93 0.7612 2.6061 0.2922
0.44 0.3328 1.4505 0.2294 0.94 0.7662 2.6467 0.2896
0.45 0.3428 1.4706 0.2331 0.95 0.7707 2.6906 0.2864
0.46 0.3527 1.4907 0.2366 0.96 | 0.7749 2.7389 0.2830
0.47 0.3627 1.5108 0.2400 0.97 i 0.7785 2.7934 0.2787
0.48 0.3727 1.5308 \ 0 2434 0.98 | 0.7816 2.8578 0.2735
0.49 0.3827 1.5508 | 0.2467 0.99 ; 0.7841 2.9412 0.2665
--'5 0.50 0.3927 1.5708 0.2500 1.00 \ 0.7854 3.1416 0.2500
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OPEN CHANNEL FLOW 5-25

Appendix C: Circular Channel Ratios

Experiments have shown that n varies slightly with depth. This fig-
ure gives velocity and flow rate ratios for varying n (solid line) and
constant n (broken line) assumptions.
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Liquid Flow in Open Channels

R1/6
c =4t (10.4)

" )
| g= (9)yR7=S" |
I Q= (%)AR%”S;“ (10.5)

re u = 1 for SI units and ¥ = 1.49 for FSS units.

The Manning » is obtained from a descriptive statement of the channel character;
some typical values are given in Table 6. There is no substitute for experience and
judgment in the interpretation and selection of values forn. Systematic experiments and
analyses, similar to those of Nikuradse and Colebrook in the field of pipe flow, have
yet to produce a clear definition of open-channel roughness or a scientific interpretation
of the Chezy C or Manning 7.

Table 6 Typical Values of n®

Partly-full pipes

Corrugated metal drains 0.024
Concrete culverts (normal) 0.013
Drainage tiles (clay) 0.013
Sewers (normal) 0.013
Man-made channels (lined)
Steel 0.012
Timber 0.012
Concrete (troweled) 0.013
Concrete (gunite) 0.019-0.022
Good ashlar masonry or brickwork 0.015
Rubble masonry 0.025
sphalt -~ . : . .. _0013-0016°
Earth (clean) 0.022
Earth (with vegetation) 0.027-0.035
Natural channels '

Clean and straight 0.030
Winding with some pools and shoals 0.040
Very weedy, deep pools : 0.100
Mountain streams _ 0.040-0.050
Major streams (width greater than

100 ft or 30 m at flood stage) 0.025-0.100

- 9Table 6 was adapted, with permission of McGraw-Hill Book Company, from V. T. Chow, Open C
Hydraulics , Chapter 5, copyright © 1959 McGraw-Hill Book Co. H. H. Bames, “Roughness Charac®
istics of Natural Channels,” U.S. Geol. Survey Wat. Supply Pap. 1849, 1967, gives a set of typical
together with matching descriptive data and color photographs of natural channels. -
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SPECTRUM ANALYTICAL, INC.

Laboratory Report

Location Acton Stormwater - Acton, MA Client Project No: 88900

Client: CDW Submittal 6/19/2003
Lab ID AD94131 Client Id: KELLY 30 Collection Date: 6/18/2003 Matrix: Storm Water
Parameter Results Units PQL  Start Date Time  Analyst Method
General Chemistry
Nitrate Nitrogen 1.53 mg/L 0.05 6/20/2003 10:00 JAK SM4500-NO3-E
Total Phosphorus 0.11 mg/L 0.01 6/23/2003 YV EPA 365.2
Total Suspended Solids 10 mg/L 5.0 6/20/2003 ALT  SM 2540D/160.2

NOTE: Sample analyzed for nitrite prior to preservation with sulfuric acid within
48 hours of collection extending the holding time for nitrate to 28 days.

Lab ID AD94132 Client Id: HSHOE DR Collection Date: 6/18/2003 Matrix: Storm Water
Parameter Results Units PQL  Start Date Time  Analyst Method
General Chemistry

Nitrate Nitrogen 2.2 mg/L 0.05 6/20/2003 10:00 JAK SM4500-NO3-E
Total Phosphorus 0.06 mg/L 0.01 6/23/2003 YV EPA 365.2
Total Suspended Solids 7.0 mg/L 5.0 6/20/2003 ALY SM 2540D/160.2

NOTE: Sample analyzed for nitrite prior to preservation with sulfuric acid within
48 hours of collection extending the holding time for nitrate to 28 days.

Lab ID AD94133 Client Id: LARCH 12 Collection Date: 6/18/2003 Matrix: Storm Water
Parameter Results Units PQL  Start Date Time  Analyst Method
General Chemistry

Nitrate Nitrogen 1.67 mg/L 0.05 6/20/2003 10:00 JAK SM4500-NO3-E
Total Phosphorus ' 0.07 mg/L 0.01 6/23/2003 YV EPA 365.2
Total Suspended Solids Below det lim mg/L 50 6/20/2003 ALT  SM 2540D/160.2

NOTE:  Sample analyzed for nitrite prior to preservation with sulfuric acid within
48 hours of collection extending the holding time for nitrate to 28 days.

Page 1 of 2



Lab ID

Analyst

JAK
YV
ALJ

Analyst

JAK
YV
ALJ

Method

SM4500-NO3-E
EPA 365.2
SM 2540D/160.2

Method

SM4500-NO3-E
EPA 365.2
SM 2540D/160.2

AD94134 Client Id: POND IN3 Collection Date: 6/18/2003 Matrix: Storm Water
Parameter Results Units PQL  Start Date Time
General Chemistry
Nitrate Nitrogen 243 mg/L 0.01 6/20/2003 10:00
Total Phosphorus Below det lim mg/L 0.01 6/23/2003
Total Suspended Solids Below det lim mg/L 5.0 6/20/2003
NOTE:  Sample analyzed for nitrite prior to preservation with sulfuric acid within
48 hours of collection extending the holding time for nitrate to 28 days.
Lab ID AD94135 Client Id: DUP Collection Date: 6/18/2003 Matrix: Storm Water
Parameter Results Units PQL  Start Date Time
General Chemistry
Nitrate Nitrogen 2.13 mg/L 0.05 6/20/2003 10:00
Total Phosphorus 0.06 mg/L 0.01 6/23/2003
Total Suspended Solids 6.0 mg/L 50 6/20/2003
NOTE: Sample analyzed for nitrite prior to preservation with sulfuric acid within
48 hours of collection extending the holding time for nitrate to 28 days.
Reviewed Validated by:

Quality Service/Quality Assurance

President/Laboratory Director

6/25/2003
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IAal Report

O Re-Issued Report
O Revised Report

Report Date:
11-Sep-03 12:26

SPECTRUM ANALYTICAL, INC.

Featuring
HANIBAL TECHNOLOGY

Laboratory Report

CDW Consultants, Inc.
40 Speen Street; Suite 301
Framingham, MA 01701
Attn: Lisa Lyons

Project:Acton Stormwater - MA
Project #:889.00

LaboratoryID  Client Sample ID Matrix Date Sampled Date Received
SA01704-01 Kelly-30 Surface Water 02-Sep-03 10:30 02-Sep-03 15:55
SA01704-02 Kelly-8 Surface Water 02-Sep-03 10:40 02-Sep-03 15:55
SA01704-03 Larch-12 Surface Water 02-Sep-03 11:20 02-Sep-03 15:55
SA01704-04 HShoe-Dr Surface Water 02-Sep-03 12:00 02-Sep-03 15:55
SA01704-05 Dup Surface Water 02-Sep-03 11:20 02-Sep-03 15:55
SA01704-06 Pond-In3 Surface Water 02-Sep-03 13:15 02-Sep-03 15:55

I attest that all information contained within this report has been reviewed for accuracy and checked against all quality control
requirements outlined in each applicable method and meet the requirements of NELAC.
This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Massachusetts Certification # M-MA138
Connecticut # PH-0777
Florida # E87600
Maine # MA138

New Hampshire # 2538
New York # 11393
Rhode Island # 98
USDA # S8-51435

resident/Labdgatory Director

ENVIRONMENTAL ANALYSES
11 Almgren Drive + Agawam, Massachusetts 01001 o 1-800-789-9115 + 413-789-9018 + Fax 413-789-4076 Page 1 of9




Sample Identification Client Project # Matrix Collection Date/Time Received

Kelly-30 889.00 Surface Water 02-Sep-03 10:30 02-Sep-03
SA01704-01
Analyte(s) Result *RDL/Units Dilution Method Ref. = Prepared  Analyzed Batch Analyst Flag

General Chemistry Parameters

Nitrate as N 0.990 0.100 mg/1 1 EPA 300.0 03-Sep-03 03-Sep-03 3090148 Chri
11:00

Phosphorus as P BRL 0.020 mg/! 1 10-115-01-1-D 10-Sep-03 10-Sep-03 3090495 jak

Total Suspended Solids 13.0 5.00 mg/l 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit BRL = Below Reporting Limit Page 2 of 9



Sample Identification Client Project # Matrix Collection Date/Time Received

Kelly-8 889.00 Surface Water 02-Sep-03 10:40 02-Sep-03
SA01704-02
Analyte(s) Result *RDL/Units Dilution Method Ref. Prepéred Analyzed Batch Analyst Flag

General Chemistry Parameters

Nitrate as N 1.06 0.100 mg/1 1 EPA 300.0 03-Sep-03 03-Sep-03 3090148 Chri
11:00

Phosphorus as P 0.232 0.020 mg/l 1 10-115-01-1-D 10-Sep-03  10-Sep-03 3090495 jak

Total Suspended Solids BRL 5.00 mg/l 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit ~ BRL = Below Reporting Limit Page 3 of 9



Sample Identification Client Project # Matrix Collection Date/Time Received

Larch-12 889.00 Surface Water 02-Sep-03 11:20 02-Sep-03
SA01704-03
Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared  Analyzed Batch Analyst Flag

General Chemistry Parameters

Nitrate as N 0.190 0.100 mg/1 1 EPA 300.0 03-Sep-03 03-Sep-03 3090148 Chri
11:00

Phosphorus as P 0.030 0.020 mg/! 1 10-115-01-1-D 10-Sep-03 10-Sep-03 3090495 jak

Total Suspended Solids BRL 5.00 mg/l 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit ~ BRL = Below Reporting Limit Page 4 of 9



Sample Identification Client Project # Matrix Collection Date/Time Received

HShoe-Dr 889.00 Surface Water 02-Sep-03 12:00 02-Sep-03
SA01704-04
Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared  Analyzed Baich Analyst Flag

General Chemistry Parameters

Nitrate as N 1.89 0.100 mg/l 1 EPA 300.0 03-Sep-03 03-Sep-03 3090148 Chri
11:00

Phosphorus as P BRL 0.020 mg/1 1 10-115-01-1-D 10-Sep-03 10-Sep-03 3090495  jak

Total Suspended Solids 12.0 5.00 mg/l - 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit ~ BRL = Below Reporting Limit Page 5 of 9



Sample Identification Client Project # Matrix Collection Date/Time Received

Dup 889.00 Surface Water 02-Sep-03 11:20 02-Sep-03
SA01704-05
Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared  Analyzed Batch Analyst Flag

General Chemistry Parameters

Nitrate as N 0.190 0.100 mg/1 1 EPA 300.0 03-Sep-03 03-Sep-03 3090148 Chri
11:00

Phosphorus as P 0.057 0.020 mg/ 1 10-115-01-1-D  10-Sep-03  10-Sep-03 3090495 jak

Total Suspended Solids 6.00 5.00 mg/l 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit ~ BRL = Below Reporting Limit Page 6 of 9



Sample Identification Client Project # Matrix Collection Date/Time Received

Pond-In3 889.00 Surface Water 02-Sep-03 13:15 02-Sep-03
SA01704-06
Analyte(s) Result *RDL/Units Dilution Method Ref. Prepdred Analyzed Batch Analyst Flag

General Chemistry Parameters

Nitrate as N 0.180 0.100 mg/l 1 EPA 300.0 03-Sep-03  03-Sep-03 3090148 Chri
11:00

Phosphorus as P 0.069 0.020 mg/l 1 10-115-01-1-D 10-Sep-03 10-Sep-03 3090495  jak

Total Suspended Solids BRL 5.00 mg/l 1 SM2540D 06-Sep-03  08-Sep-03 3090338 RB

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit ~ BRL = Below Reporting Limit Page 7 of 9



General Chemistry Parameters - Quality Control -

Spike  Source %REC RPD

Analyte(s) Result *RDL  Units Level Result %REC Limits RPD Limit Flag
Batch 3090148 - General Preparation

Blank (3090148-BLK1) Prepared & Analyzed: 03-Sep-03

Nitrate as N BRL 0.100 mg/l

LCS (3090148-BS1) Prepared & Analyzed: 03-Sep-03

Nitrate as N 1.91 0.100 mg/l 2.00 95.5 90-110

LCS (3090148-BS2) Prepared & Analyzed: 03-Sep-03

Nitrate as N 0.390 0.100 mg/ 0.400 97.5 90-110

Reference (3090148-SRM1) Prepared & Analyzed: 03-Sep-03

Nitrate as N 2.40 0.100 mg/l 2.50 96.0 90-110

Reference (3090148-SRM2) Prepared & Analyzed: 03-Sep-03

Nitrate as N 0.500 0.100 mg/l 0.500 100 90-110
Batch 3090338 - General Preparation

Blank (3090338-BLK1) Prepared: 06-Sep-03 Analyzed: 08-Sep-03

Total Suspended Solids BRL 5.00 mg/l

Duplicate (3090338-DUP1) Source: SA01737-13 Prepared: 06-Sep-03 Analyzed: 08-Sep-03

Total Suspended Solids BRL 5.00 mg/l BRL 20
Duplicate (3090338-DUP2) Source: SA01810-01 Prepared: 06-Sep-03 Analyzed: 08-Sep-03

Total Suspended Solids 98.0 5.00 mg/l 78.0 22.7 20 QR-03
Duplicate (3090338-DUP3) Source: SA01810-19 Prepared: 06-Sep-03 Analyzed: 08-Sep-03

Total Suspended Solids BRL 5.00 mg/t BRL 20
Reference (3090338-SRM1) Prepared: 06-Sep-03 Analyzed: 08-Sep-03

Total Suspended Solids 92.0 10.0 mg/l 874 105 80-120
Batch 3090495 - General Preparation

Blank (3090495-BLK1) Prepared & Analyzed: 10-Sep-03

Phosphorus as P BRL 0.020 mg/l

Blank (3090495-BLK2) Prepared & Analyzed: 10-Sep-03

Phosphorus as P BRL 0.020 mg/I

LCS (3090495-BS1) Prepared & Analyzed: 10-Sep-03

Phosphorus as P 0.566 0.020 mg/l 0.600 94.3 85-115

LCS (3090495-BS2) Prepared & Analyzed: 10-Sep-03

Phosphorus as P 0.797 0.020 mg/l 0.800 99.6 85-115

Duplicate (3090495-DUP1) Source: SA01579-02 Prepared & Analyzed: 10-Sep-03

Phosphorus as P BRL 0.020 mg/l BRL 20
Duplicate (3090495-DUP2) Source: SA01580-01 Prepared & Analyzed: 10-Sep-03

Phosphorus as P BRL 0.020 mg/l BRL 20
Duplicate (3090495-DUP3) Source: SA01736-01 Prepared & Analyzed: 10-Sep-03

Phosphorus as P BRL 0.020 mg/l BRL 20
Matrix Spike (3090495-MS1) Source: SA01579-02 Prepared & Analyzed: 10-Sep-03

Phosphorus as P 0.153 0.020 mg/l 0.150 BRL 102 80-120

Matrix Spike (3090495-MS2) Source: SA01580-01 Prepared & Analyzed: 10-Sep-03

Phosphorus as P 0.109 0.020 mg/l 0.100 BRL 109 80-120

Matrix Spike (3090495-MS3) Source: SA01736-01 Prepared & Analyzed: 10-Sep-03

Phosphorus as P 0.220 0.020 mg/l 0.200 BRL 110 80-120

Reference (3090495-SRM1) Prepared & Analyzed: 10-Sep-03

Phosphorus as P 1.22 0.020 mg/l 1.20 102 80-120

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit BRL = Below Reporting Limit Page 8 of 9



Notes and Definitions

QR-03  The RPD value for the sample duplicate or MS/MSD was outside the QC acceptance limits due to matrix
interference. QC batch accepted based on LCS and/or LCSD recovery and/or RPD values.

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used to
document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method
blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type
containing the analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. The RDL is generally 5 to 10 times the MDL. However, it may be
nominally chosen within these guidelines to simplify data reporting. For many analytes the RDL analyte concentration is selected as
the lowest non-zero standard in the calibration curve. Sample RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

This laboratory report is not valid without an authorized signature on the cover page.
*Reportable Detection Limit BRL = Below Reporting Limit Page 9 of 9
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Report Date:

Final Report
13-Apr-05 14:11

O Re-Issued Report
O Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring
HANIBAL TECHNOLOGY

} Laboratory Report
CDW Consultants, Inc. '
40 Speen Street; Suite 301
Framingham, MA 01701
Attn: Lisa Lyons

Project: Acton Wetland - Acton, MA
Project #: 889.00

Client Sample ID Matrix

Laboratory ID Date Sampled Date Received
SA25987-01  -: IN-1 Surface Water 02-Apr-05 12:05 04-Apr-05 15:25
SA25987-02 IN-3 Surface Water 02-Apr-05 12:15 04-Apr-05 15:25
SA25987-03 IN-2 Surface Water 02-Apr-05.12:30 04-Apr-05 15:25
SA25987-04 Pond Surface Water 02-Apr-05 12:45 04-Apr-05 15:25
SA25987-05 Out Surface Water 02-Apr-05 13:00 04-Apr-05 15:25
SA25987-06 Dup Surface Water 02-Apr-05 00:00 04-Apr-05 15:25

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control
requirements for each method. All applicable NELAC requirements have been met.

Please note that this report contains 5 pages of analytical data plus Chain of Custody document(s).

_This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Massachusetts Certification # M-MA138/MA1110
Connecticut # PH-0777
Florida # E87600/E87936
Maine # MA138

New Hampshire # 2538/2972
New York # 11393/11840
Rhode Island # 98

USDA # S-51435

Vermont # VT-11393

Pre51dent/Lab atory Director

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC
logo however does not insure that Spectrum is currently accredited for the specific method indicated. Please refer to our- "Quality”
webpage at www.spectrum-analytical.com for a full listing of our current certzf ications.

ENVIRONMENTAL ANALYSES

1 Almgren Drive » Agawam, Massachusetts 01001 « Operational Building & Sample Receiving
830 Silver Street » Agawam, Massachusetts 01001 » Administrative Offices, Volatile & Air Departments

1-800-789-9115 + 413-789-9018 » Fax 413-789-4076 Page 1 of5



- Sample Identification

Client Project #

IN-1 Matrix Collection Date/Time Received
SA25987-01 889.00 Surface Water 02-Apr-05 12:05 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units  Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0931 0.00500 mg/i 1 ASTM 05-Apr-05 05-Apr-05 5040181 AJ
D515-88(A)
Total Suspended Solids 34.0 5.00 mg/l 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "
f;n;ple Identification Client Project # Matrix Collection Date/Time Received
SA25987-02 889.00 Surface Water 02-Aprf05 12:15 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P BRL 0.00500 mg/1 1 ~ASTM 05-Apr-05 05-Apr-05 5040181 AJ
D515-88(A)
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "
IS;n;nle Identification Client Project # Matrix Collection Date/Time Received
SA25987-03 889.00 Surface Water 02-Apr-05 12:30 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0191 0.00500 mg/1 1 ASTM 05-Apr-05 05-Apr-05 5040181 AJ
D515-88(A)
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "

i i . 3 . -« . .
—p——ls,zl:: dle Identification Client Project # Matrix Collection Date/Time Received
SA25987-04 889.00 Surface Water 02-Apr-05 12:45 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0578 0.00500 mg/1 1 © ASTM 05-Apr-05 05-Apr-05 5040181 AJ

: ' D515-88(A)
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "

i i . . . . . -
_p—'_(s)aﬂ le Identification Client Project # Matrix Collection Date/Time Received

889. -Apr- : -Apr-
SA25987-05 89.00 Surface Water 02-Apr-05 13:00 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters '
7723-14-0  Phosphorus as P 0.0241 0.00500 mg/1 1 ASTM 05-Apr-05 05-Apr-05 5040181 AJ
‘ D515-88(A)
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit

BRL = Below Reporting Limit

Page 2 of §



- Sample Identification

Dup Client Project # Matrix Collection Date/Time Received
SA25987-06 : 889.00 Surface Water 02-Apr-05 00:00 04-Apr-05
CAS No. Analyte(s) Result *RDL/Units  Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters ' . '
7723-14-0  Phosphorus as P 0.0847 0.00500 mg/1 ) 1 ASTM 05-Apr-05 05-Apr-05 5040181 AJ
D515-88(A)
Total Suspended Solids 30.0 5.00 mg/1 1 SM2540D  06-Apr-05 07-Apr-05 5040342 "

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reportirig Limit Page 3 of 5



General Chemistry Parameters - Quality Control

: Spike  Source %REC RPD

Analyte(s) Result *RDL Units Level Result %REC Limits RPD Limit Flag
Batch 5040181 - General Preparation

Blank (5040181-BLK1) Prepared & Analyzed: 05-Apr-05

Phosphorus as P BRL 0.00500 mg/l

Blank (5040181-BL.K2) Prepared & Analyzed: 05-Apr-05

Phosphorus as P BRL 0.00500 mg/1

LCS (5040181-BS1) Prepared & Analyzed: 05-Apr-05

Phosphorus as P - 0.246 0.00500 mg/l 0.250 « 984 90-110

LCS (5040181-BS2) Prepared & Analyzed: 05-Apr-05

Phosphorus as P 0.241 0.00500 mg/1 0.250 : 96.4 90-110

Reference (5040181-SRM1) Prepared & Analyzed: 05-Apr-05

Phosphorus as P 6.23 0.0500 mg/l 6.23 100 75.6-117
Batch 5040342 - General Preparation

Blank (5040342-BLK1) Prepared: 06-Apr-05 Analyzed: 07-Apr-05

Total Suspended Solids BRL 5.00 mg/l

Duplicate (5040342-DUP1) Source: SA25987-01 Prepared: 06-Apr-05 Analyzed: 07-Apr-05

Total Suspended Solids 41.0 5.00 mg/l 34.0 . 18.7 20
Reference (5040342-SRM1) Prepared: 06-Apr-05 Analyzed: 07-Apr-05

Total Suspended Solids 94.0 5.00 mg/l 87.4 108 80-120 .

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit

BRL = Below Reporting Limit

Page 4 of 5



Notes and Definitions

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting lilﬁit
dry Sample results reported on a dry weight basis

NR  Not Reported

RPD Relative Percent Difference

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used
to document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spiké: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method
blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type
containing the analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest
non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes
into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.
Sample RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

Validated by:
Hanibal C. Tayeh, Ph.D.
Nicole Brown

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit ., Page Sof 5
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SPECTRUM ANALYTICAL, INC.

Featuring
HANIBAL TECHNOLOGY
INVOICE

Date:  April 14, 2005 : Invoice Number: 5004421
To: CDW Consultants, Inc. Work Order No.: SA25987

40 Speen Street; Suite 301

Framingham, MA 01701

Attn: Accounts Payable
Purchase Order No.: NA ﬁsk Aeet ROQN #: NA

Client Project No.: 889. i{/ j (6158 Site Location: Acton Wetland - Acton, MA
L

I ?‘( JO =y v
The following char es are due for the above indicated samples submitted on 4/4/05.

Aqueous Total Phosphorus by ASTM 7 6 $14.00 $84.00
Aqueous Total Suspended Solids 6 $9.00 $54.00
Credit for Duplicate -1 $23.00 ($23.00)
TOTAL AMOUNT DUE FOR SERVICES: $115.00
Please remit payment to:  Spectrum Analytical, Inc.
11 Almgren Drive
Agawam, MA 01001
Your prompt payment is greatly appreciated. Thank you for your business!
Payment Terms: Net 30 Days
Page 1 of 1

ENVIRONMENTAL ANALYSES

I1 Almgren Drive » Agawam, Massachusetts 01001 + Operational Building & Sample Receiving

830 Silver Street » Agawam, Massachusetts 01001 » Administrative Offices, Volatile & Air Departments

1-800-789-9115 + 413-789-9018 » Fax 413-789-4076



Report Date:
06-May-05 15:25

%Repon

[m| Re-Issued Report
OO Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring
HANIBAL TECHNOLOGY

Laboratory Report
CDW Consultants, Inc. '
40 Speen Street; Suite 301
Framingham, MA 01701
Attn: Lisa Lyons

Project: Acton Recirculation Pond - Acton, MA
Project #: 889.00

LaboratoryID  Client Sample ID Matrix Date Sampled Date Received
SA26977-01 -~ IN-1 _ ‘ Surface Water 24-Apr-05 07:00 25-Apr-05 14:05
SA26977-02 IN-2 Surface Water 24-Apr-05 07:30 25-Apr-05 14:05
SA26977-03 IN-3 Surface Water 24-Apr-05 07:20 25-Apr-05 14:05
SA26977-04 ouT Surface Water 24-Apr-05 07:45 25-Apr-05 14:05
SA26977-05 POND Surface Water 24-Apr-05 08:05 25-Apr-05 14:05
SA26977-06 DUP Surface Water 24-Apr-05 00:00 25-Apr-05 14:05

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control
requirements for each method. All applicable NELAC requirements have been met.

Please note that this report contains 6 pages of analytical data plus Chain of Custody document(s).

This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Connecticut # PH-0777
Florida # E87600/E87936
Maine # MA138

New Hampshire # 2538/2972
New York # 11393/11840
Rhode Island # 98

USDA # S-51435

Vermont # VT-11393

Massachusetts Certification # M-MA138/MA1110 /A’iﬂaho?z

/C| Tayeh, Ph.D.
President/ILaboratory Director

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC ’testing standards. Use of the NELAC
logo however does not insure that Spectrum is currently accredited for the specific method indicated. Please refer to our "Quality”
webpage at www.spectrum-analytical.com for a full listing of our current certifications.

ENVIRONMENTAL ANALYSES

[1 Almgren Drive » Agawam, Massachusetts 01001 » Operational Building & Sample Receiving
830 Silver Street » Agawam, Massachusetts 01001 « Administrative Offices, Volatile & Air Departments

1-800-789-9115 » 413-789-9018 » Fax 413-789-4076 Page 1 of 6



Sample Identification

IN-1 Client Project # Matrix Collection Date/Time Received
. 889.0 t -Apr-05 07: -Apr-
SA26977-01 0 Surface Water 24-Apr-05 07:00 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0147 0.00500 mg/1 1 ASTM 28-Apr-05 28-Apr-05 5041623  AJ
D515-88(A)
Nitrate as N BRL 0.100 mg/l 1 EPA 300.0 25-Apr-05 26-Apr-05 5041422 AW
15:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  25-Apr-05 25-Apr-05 5041353 Al
IS;n;ple Identification Client Project # Matrix Collection Date/Time Received
. .00 ~Apr-05 07: -Apr-
 SA26977-02 889.0 Surface Water 24-Apr-05 07:30 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0302 0.00500 mg/] 1 ASTM 28-Apr-05 28-Apr-05 5041623 Al
D515-88(A)
Nitrate as N 0.270 0.100 mg/t 1 EPA 300.0 25-Apr-05 26-Apr-05 5041422 AW
15:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  25-Apr-05 25-Apr-05 5041353 Al
f;n;ple Identification Client Project # Matrix Collection Date/Time Received
SA26977-03 889.00 Surface Water 24-Apr-05 07:20 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P BRL 0.00500 mg/1 1 ASTM 28-Apr-05 28-Apr-05 5041623 AJ
D515-88(A)
Nitrate as N 0.240 0.100 mg/1 1 EPA 300.0 25-Apr-05 26-Apr-05 5041422 AW
15:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  25-Apr-05 25-Apr-05 5041353 AJ
SOaIrjn’II? le Identification Client Project # Matrix Collection Date/Time Received
SA26977-04 889.00 Surface Water 24-Apr-05 07:45 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0250 0.00500 mg/! 1 ASTM 28-Apr-05 28-Apr-05 5041623 AJ
D515-88(A) .
Nitrate as N BRL 0.100 mg/1 1 EPA300.0  25-Apr-05 26-Apr-05 5041422 AW
15:00
Total Suspended Solids 8.00 5.00 mg/l 1 SM2540D  25-Apr-05 25-Apr-05 5041353 Al
i i . . . . . .
_p—_____ie(x)nll\ul)e Identification Client Project # Matrix Collection Date/Time Received
SA26977-05 889.00 Sltrface Water 24-Apr-05 08:05 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0764 0.00500 mg/l 1 ASTM 28-Apr-05 28-Apr-05 5041623 AJ

D515-88(A)

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit

BRL = Below Reporting Limit

Page 2 of 6



Sample Identification

DUP Client Project # Matrix Collection Date/Time Received
SA26077-06 889.00 Surface Water 24-Apr-05 00:00 25-Apr-05
CAS No. Analyte(s) Result *RDL/Units  Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0216 0.00500 mg/1 1 ASTM 28-Apr-05 28-Apr-05 5041623 AJ
D515-88(A)
Nitrate as N BRL 0.100 mg/1 1 EPA 300.0 25-Apr-05 26-Apr-05 5041422 AW  HT-3
15:00
Total Suspended Solids 10.0 5.00 mg/l 1 SM2540D  25-Apr-05 25-Apr-05 5041353  AJ

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 3 of 6



General Chemistry Parameters - Quality Control

Spike  Source %REC RPD
Analyte(s) Result *RDL Units Level Result %REC Limits RPD Limit Flag
Batch 5041353 - General Preparation
Blank (5041353-BLK1) Prepared & Analyzed: 25-Apr-05
Total Suspended Solids BRL 5.00 mg/l
Duplicate (5041353-DUP1) Source: SA26848-01 Prepared & Analyzed: 25-Apr-05
Total Suspended Solids 37.0 5.00 mg/l 41.0 10.3 20
Duplicate (5041353-DUP2) Source: SA26913-02 Prepared & Analyzed: 25-Apr-05
Total Suspended Solids 716 20.0 mg/l 696 2.83 20
Duplicate (5041353-DUP3) Source: SA26947-04 Prepared & Analyzed: 25-Apr-05
Total Suspended Solids 278 5.00 mg/l 279 ’ 0.359 20
Reference (5041353-SRM 1) Prepared & Analyzed: 25-Apr-05
Total Suspended Solids 89.0 5.00 mg/l 88.5 101 80-120
Batch 5041422 - General Preparation
Blank (5041422-BLK1) Prepared & Analyzed: 25-Apr-05
Nitrate as N BRL 0.100 mg/l )
Blank (5041422-BLK?2) Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N BRL 0.100 mg/i
LCS (5041422-BS1) ] Prepared & Analyzed: 25-Apr-05
Nitrate as N 1.93 0.100 mg/l 2.00 : 96.5 90-110
LCS (5041422-BS2) Prepared & Analyzed: 25-Apr-05
Nitrate as N 0.380 0.100 mg/l 0.400 95.0 90-110
LCS (5041422-BS3) Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 2.06 0.100 mg/l 2.00 103 90-110
" LCS (5041422-BS4) Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 0.370 0.100 mg/l 0.400 92.5 90-110
Duplicate (5041422-DUP2) Source: SA26977-03 Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 0.200 0.100 mg/l 0.240 18.2 20
Matrix Spike (5041422-MS2) Source: SA26977-03 Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 0.620 0.100 mg/l 0.400 0.240 95.0 80-120
Matrix Spike Dup (5041422-MSD2) Source: SA26977-03 Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N ’ 0.610 0.100 mg/l 0.400 0.240 92.5 80-120 1.63 20
Reference (5041422-SRM1) ' Prepared & Analyzed: 25-Apr-05
Nitrate as N 2.25 0.100 mg/l 2.50 90.0 90-110
Reference (5041422-SRM2) ' Prepared & Analyzed: 25-Apr-05
Nitrate as N 0.460 0.100 mg/l 0.500 92.0 90-110
Reference (5041422-SRM3) Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 243 0.100 mg/l 2.50 97.2 90-110
Reference (5041422-SRM4) Prepared: 25-Apr-05 Analyzed: 26-Apr-05
Nitrate as N 0.490 0.100 mg/l 0.500 98.0 90-110
Batch 5041623 - General Preparation
Blank (5041623-BLK1) Prepared & Analyzed: 28-Apr-05
Phosphorus as P BRL . 0.00500 mg/1
Blank (5041623-BLK?2) Prepared & Analyzed: 28-Apr-05
Phosphorus as P BRL 0.00500 mg/1
LCS (5041623-BS1) Prepared & Analyzed: 28-Apr-05
Phosphorus as P 0.253 0.00500 mg/l 0.250 101 90-110
LCS (5041623-BS2) ' Prepared & Analyzed: 28-Apr-05
This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 4 of 6



General Chemistry Parameters - Quality Control

Spike  Source %REC RPD

Analyte(s) Result *RDL, Units Level Result %REC Limits RPD Limit Flag
Batch 5041623 - General Preparation

LCS (5041623-BS2) Prepared & Analyzed: 28-Apr-05

Phosphorus as P 0.246 0.00500 mg/l 0.250 98.4 90-110

Duplicate (5041623-DUP1) Source: SA26977-02 Prepared & Analyzed: 28-Apr-05

Phosphorus as P 0.0250 0.00500 mg/1 0.0302 18.8 20
Matrix Spike (5041623-MS1) Source: SA26977-02 Prepared & Analyzed: 28-Apr-05

Phosphorus as P 0.266 0.00500 mg/l 0.250 0.0302 94.3 80-120

Reference (5041623-SRM1) Prepared & Analyzed: 28-Apr-05

Phosphorus as P 6.23 0.0500 mg/1 6.23 100 75.6-117

This laboratory report is not valid without an authorized signature on the cover page.

* Reportabl'e Detection Limit

BRL = Below Reporting Limit

Page 5 of 6



Notes and Definitions

HT-3 The collection time was not indicated on the chain of custody. Therefore, the analysis hold time can not be verified.

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit
dry Sample results reported on a dry weight basis

NR Not Reported

RPD Relative Percent Difference

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used
to document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method
blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type
containing the analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest
non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes
into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.
Sample RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

Validated by:
Hanibal C. Tayeh, Ph.D.
Nicole Brown

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 6 of 6
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Report Date:

[ Final Report
10-May-05 14:44

O Re-Issued Report
O Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report
CDW Consultants, Inc.
40 Speen Street; Suite 301
Framingham, MA 01701
Attn: Lisa Lyons

Project: Acton Recirculation Pond - Acton, MA
Project #: 889.00

Laboratory ID Client Sample ID Matrix Date Sampled
SA27174-01 IN-1 Surface Water 27-Apr-05 17:45
SA27174-02 IN-2 Surface Water 27-Apr-0517:30
SA27174-03 IN-3 Surface Water 27-Apr-05 17:15
SA27174-04 ouT Surface Water 27-Apr-05 18:00
SA27174-05 POND Surface Water 27-Apr-05 18:15
SA27174-06 DUP Surface Water 27-Apr-05 00:00

Date Received
28-Apr-05 15:30
28-Apr-05 15:30
28-Apr-05 15:30
28-Apr-05 15:30
28-Apr-05 15:30
28-Apr-05 15:30

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control
requirements for each method. All applicable NELAC requirements have been met.

Please note that this report contains 7 pages of analytical data including Chain of Custody document(s).

This report may not be reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Massachusetts Certification # M-MA138/MA1110
Connecticut # PH-0777
Florida # E87600/E87936
Maine # MA138

New Hampshire # 2538/2972
New York # 11393/11840
Rhode Island # 98

USDA # 5-51435

Vermont # VT-11393

Authorized by:

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC
logo however does not insure that Spectrum is currently accredited for the specific method indicated. Please refer to our "Quality"

webpage at www.spectrum-analytical.com for a full listing of our current certifications.

Hanibal C. Tayeh, Ph.D.
President/Laboratory Director

11 Almgren Drive » Agawam, MA 01001 « Operational Building & Sample Receiving
830 Silver Street » Agawam, MA 01001 « Administrative Offices, Volatile & Air Departments
1-800-789-9115 « 413-789-9018 » FAX 413-789-4076 « www.spectrum-analytical.com
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Sample Identification

IN-1 Client Project # Matrix Collection Date/Time Received
89.00 Surfac t 27-Apr-05 17:45 28-Apr-05
SA27174-01 889 urface Water pr pr
CAS No.  Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.00700 0.00500 mg/1 1 ASTM 06-May-05 06-May-05 5050488 AW
D515-88(A)
Nitrate as N BRL 0.100 mg/1 1 EPA 300.0 28-Apr-05  29-Apr-05 5041691 "
10:00
Total Suspended Solids BRL 5.00 mg/1 1 SM2540D 04-May-05 04-May-05 5050206  AJ
Sample Identification . . . . . .
IN-2 Client Project # Matrix Collection Date/Time Received
889.00 Surface Water 27-Apr-05 17:30 28-Apr-05
SA27174-02 P P
CAS No.  Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-140  Phosphorus as P 0.0260 0.00500 mg/l 1 ASTM 06-May-05 06-May-05 5050488 AW
D515-88(A)
Nitrate as N 0.210 0.100 mg/1 1 EPA 300.0 28-Apr-05  29-Apr-05 5041691 "
10:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D 04-May-05 04-May-05 5050206  AJ
Sample Identification . . . . . .
IN-3 Client Project # Matrix Coliection Date/Time Received
889.00 Surface Water 27-Apr-05 17:15 28-Apr-05
SA27174-03 P P
CAS No.  Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0 Phosphorus as P BRL 0.00500 mg/1 1 ASTM 06-May-05 09-May-05 5050488 AW
D515-88(A)
Nitrate as N 0.260 0.100 mg/1 1 EPA 300.0 28-Apr-05  29-Apr-05 5041691 "
10:00
Total Suspended Solids BRL 5.00 mg/1 1 SM2540D 04-May-05 04-May-05 5050206 AY
Sample Identification . . . . . .
OUT Client Project # Matrix Collection Date/Time Received
889.00 Surface Water 27-Apr-05 18:00 28-Apr-05
SA27174-04 P P
CAS No.  Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-140  Phosphorus as P 0.0380 0.00500 mg/l 1 ASTM 06-May-05 06-May-05 5050488 AW
D515-88(A)
Nitrate as N BRL 0.100 mg/1 1 EPA 300.0 28-Apr-05  29-Apr-05 5041691 "
10:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D  04-May-05 04-May-05 5050206  AJ
Sample Identification . . . . . .
POND Client Project # Matrix Collection Date/Time Received
889.00 Surface Water 27-Apr-05 18:15 28-Apr-05
SA27174-05 P P
CAS No.  Analyte(s) Result *RDL/Units Dilution  Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.0350 0.00500 mg/1 1 ASTM 06-May-05 06-May-05 5050488 AW
D515-88(A)

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit

BRL = Below Reporting Limit

Page 2 of 7



Sample Identification

DUP Client Project # Matrix Collection Date/Time Received
889.00 Surface Water 27-Apr-05 00:00 28-Apr-05
SA27174-06 ura P P
CAS No. Analyte(s) Result *RDL/Units Dilution Method Ref. Prepared Analyzed Batch Analyst Flag
General Chemistry Parameters
7723-14-0  Phosphorus as P 0.00700 0.00500 mg/1 1 ASTM 06-May-05 06-May-05 5050488 AW
D515-88(A)
Nitrate as N BRL 0.100 mg/1 1 EPA 300.0 28-Apr-05  29-Apr-05 5041691 " HT-3
10:00
Total Suspended Solids BRL 5.00 mg/l 1 SM2540D 04-May-05 04-May-05 5050206  AJ
This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 3 of 7



General Chemistry Parameters - Quality Control

Spike Source %REC RPD

Analyte(s) - Result *RDL Units Level Result  %REC  Limits RPD Limit Flag
Batch 5041691 - General Preparation

Blank (5041691-BLK1) Prepared & Analyzed: 28-Apr-05

Nitrate as N BRL 0.100 mg/1

Blank (5041691-BLK2) Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N BRL 0.100 mg/l

LCS (5041691-BS1) Prepared & Analyzed: 28-Apr-05

Nitrate as N 2.04 0.100 mg/l 2.00 102 90-110

LCS (5041691-BS2) Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.400 0.100 mg/1 0.400 100 90-110

LCS (5041691-BS3) Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 2.04 0.100 mg/1 2.00 102 90-110

LCS (5041691-BS4) Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.410 0.100 mg/l 0.400 102 90-110

Duplicate (5641691-DUP1) Source: SA27167-03 Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.360 0.100 mg/1 0.330 8.70 20

Duplicate (5041691-DUP2) Source: SA27171-04 Prepared & Analyzed: 28-Apr-05

Nitrate as N BRL 0.100 mg/1 0.0500 0.00 20

Duplicate (5041691-DUP3) Source: SA27174-03 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.250 0.100 mg/l 0.260 392 20

Duplicate (5041691-DUP4) Source: SA27184-06 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.430 0.100 mg/l 0.520 189 20

Matrix Spike (5041691-MS1) Source: SA27167-03 Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.790 0.100 mg/l 0.400 0.330 115 80-120

Matrix Spike (5041691-MS2) Source: SA27171-04 Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.430 0.100 mg/l 0.400 0.0500 95.0 80-120

Matrix Spike (5041691-MS3) Source: SA27174-03 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.620 0.100 mg/1 0.400 0.260 90.0 80-120

Matrix Spike (5041691-MS4) Source: SA27184-06 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.860 0.100 mg/l 0.400 0.520 85.0 80-120

Matrix Spike Dup (5041691-MSD1) Source: SA27167-03 Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.770 0.100 mg/1 0.400 0.330 110 80-120 2.56 20

Matrix Spike Dup (5041691-MSD2) Source: SA27171-04 Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.400 0.100 mg/l 0.400 0.0500 87.5 80-120 7.23 20

Matrix Spike Dup (5041691-MSD3) Source: SA27174-03 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.600 0.100 mg/1 0.400 0.260 85.0 80-120 3.28 20

Matrix Spike Dup (5041691-MSD4) Source: SA27184-06 Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.880 0.100 mg/1 0.400 0.520 90.0 80-120 2.30 20

Reference (5041691-SRM1) Prepared & Analyzed: 28-Apr-05

Nitrate as N 2,40 0.100 mg/l 2.50 96.0 90-110

Reference (5041691-SRM2) Prepared & Analyzed: 28-Apr-05

Nitrate as N 0.500 0.100 mg/1 0.500 100 90-110

Reference (5041691-SRM3) Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 235 0.100 mg/1 2.50 94.0 90-110

Reference (5041691-SRM4) Prepared: 28-Apr-05 Analyzed: 29-Apr-05

Nitrate as N 0.500 0.100 mg/l 0.500 100 90-110
Batch 5050206 - General Preparation

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 4 of 7



General Chemistry Parameters - Quality Control

Spike Source %REC RPD

Analyte(s) Result *RDL Units Level Result  %REC  Limits RPD Limit Flag
Batch 5050206 - General Preparation

Blank (5050206-BLK1) Prepared & Analyzed: 04-May-05

Total Suspended Solids BRL 5.00 mg/l

Duplicate (5050206-DUP1) Source: SA27174-01 Prepared & Analyzed: 04-May-05

Total Suspended Solids BRL 5.00 mg/l BRL 20

Duplicate (5050206-DUP2) Source: SA27352-04 Prepared & Analyzed: 04-May-05

Total Suspended Solids 13200 500 mg/l 13600 2.99 20

Reference (5050206-SRM1) Prepared & Analyzed: 04-May-05

Total Suspended Solids 92.0 5.00 mg/l 88.5 104 80-120
Batch 5050488 - General Preparation

Blank (5050488-BLK1) Prepared: 06-May-05 Analyzed: 09-May-05

Phosphorus as P BRL 0.00500 mg/l

LCS (5050488-BS1) Prepared: 06-May-05 Analyzed: 09-May-05

Phosphorus as P 0.240 0.00500 mg/1 0.250 96.0 90-110

Duplicate (5050488-DUPI) Source: SA27174-03 Prepared: 06-May-05 Analyzed: 09-May-05

Phosphorus as P BRL 0.00500 mg/l 0.00150 0.00 20

Matrix Spike (5050488-MS1) Source: SA27174-03 Prepared: 06-May-05 Analyzed: 09-May-05

Phosphorus as P 0.243 0.00500 mg/l 0.250 0.00190 96.4 80-120

Reference (5050488-SRM1) Prepared: 06-May-05 Analyzed: 09-May-05

Phosphorus as P 6.32 0.0500 mg/l 6.23 101 75.6-117

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit BRL = Below Reporting Limit Page 5 of 7



Notes and Definitions

HT-3 The collection time was not indicated on the chain of custody. Therefore, the analysis hold time can not be verified.

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

dry Sample results reported on a dry weight basis
NR Not Reported
RPD Relative Percent Difference

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used
to document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method
blank is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type
containing the analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest
non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes
into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.
Sample RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

Validated by:
Hanibal C. Tayeh, Ph.D.
Nicole Brown

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit BRL = Below Reporting Limit
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Below Reporting Limit

BRL

This laboratory report is not valid without an authorized signature on the cover page.
* Reportable Detection Limit
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APPENDIX B: NONSTRUCTURAL BMPS MEETING MINUTES



K037149.¢cl
Acton 319 NPS
WOODARD & CURRAN CORPORATE OFFICES: Maine, Massachusetts,

- - g i New Hampshire, Connecticut, lllinois, Florida
Engineering » Science « Operations Operational offices throughout the U.S.

pPer ‘
. | nonskucturd BMPS(‘%)

May 31, 2002

Mr. Brian Duval

DEP

627 Main Street, 2" Floor
Worcester, MA 01608

RE: Town of Acton Nonpoint Source Control Program
Project 00-07/319
Federal Grant ID Number BG991878-97

Dear Mr. Duval:

On behalf of the Town of Acton, Woodard & Curran Inc. is submitting meeting minutes
and questionnaires from meetings held with representatives from five (5) Acton
departments, including the Highway Department, the Natural Resources Department, the
Engineering Department, the Building Department and the Board of Health.

Each department was presented with a questionnaire prior to the meeting that inquired as
to activities or functions within that department related to nonstructural BMPs and
stormwater management. The meetings were a follow-up to those questionnaires. This
submittal fulfills requirements of Item A under Task A5 of the Town of Acton Nonpoint
Source Control Program (Project 00-07/319).

If you have any questions and/or comments concerning this submittal, please contact me
at (978) 557-8150 (Ext. 3615).

Very truly yours,

WOODARD & CURRAN INC.

QBT

Robert J. Rafferty, P.E.
Project Manager

Enclosure

cc: Jane Peirce, 319 Program Coordinator
Doug Halley, Town of Acton
David Senus, W&C
Helen Priola, W&C

35 New England Business Center, Suite 180 ¥ Andover, Massachusetts 01810
978-557-8150 1 866-702-6371 1 978-557-7948 (Fax) 1 www.woodardcurran.com
\Andover\projects\203719 Town of Acton - 319 Grant Project\01 Stormwater BMPs & Pond Recirculation\Meeting
Minutes Submittal Letter.doc



WOODARD &CURRAN

Engineering » Science » Operations

MEMORANDUM -~

TO: Doug Halley
FROM: Bob Rafferty
DATE:  April 8, 2002
RE: Draft Summary of Town Department Meetings
CC: David Senus

Helen Priola

File 203719.01

This memorandum presents our notes from meetings held with various Town departments regarding non-
structural stormwater BMPs (practices and procedures for stormwater pollution control). On January 25,
2002, Bob Rafferty and David Senus joined you to meet with the following department representatives:

Dave Brown, Highway Superintendent
Tom Tidman, Natural Resources Director
David Abbt, Engineering Administrator
Garry Rhodes, Building Commissioner

The meetings were conducted to satisfy the requirements of the Nonpoint Source Control Program being
implemented within the Town of Acton. The following tasks are listed under Task A5 of the DEP’s
Scope of Services for the Town of Acton Nonpoint Source Control Program:

A. Conduct review of current practices by meeting with Town Departments that have a role in
watershed protection, including Planning, Engineering, Health, Conservation and Highway

B. Develop recommendations for policy or practice improvements...

C. Provide a Comprehensive Stormwater BMP Manual for use by the Town...

To comply with the subtasks listed above, Woodard & Curran Inc. prepared questionnaires that were
designed to determine the extent of current non-structural stormwater management techniques currently
implemented by Town departments.

The questionnaires are attached. These Questionnaires were distributed on December 17, 2001 to the
following departments:

Highway

Natural Resources
Engineering
Building

Board of Health
Planning

\\Dedham\projects\203719 Town of Acton - 319 Grant Project\wip\Deliverables\Department_meetings_memo.doc



RE:  Summary of Town Department Meetings
Date  April 8,2002
Page 2o0f7

Meeting with the Towti departments provided feedback on the questionnaires. Additionally, interacting
with the department representatives on a personal basis allowed for a greater level of explanation and
understanding of both the 319 project and the current or anticipated stormwater management practices
used by each department.

Our findings can be generalized into three points:

1.  Despite the coordinated process for review of new construction, there is no single entity
responsible for stormwater issues. Each town department has its own set of distinct
responsibilities.

2. Current regulations/bylaws/ordinances do not provide enough power of enforcement

for stormwater regulations and basic maintenance of private systems. The Town
should implement stormwater bylaws establishing the requirements for operation and
maintenance of storm drains regardless of the discharge location (public or private
property). The existing bylaws do not provide an avenue of legal enforcement for
discharges to private property.

3. The Town should develop a firm schedule and map of catch basin cleaning and storm
drain outfall clearing.

The Town’s upcoming submittal of a Notice of Intent (Stormwater Management Plan) for the EPA Phase
I Stormwater regulations will address these issues. Pending your review, we will follow up this
memorandum with specific recommendations for policy or practice improvements and provide a
Comprehensive Stormwater BMP Manual for use by the Town.

\\Dedham\projects\203719 Town of Acton - 319 Grant Projcct\wip\DeliverablcS\Department_mectings_memo.doc



RE:
Date
Page

Summary of Town Department Meetings
April 8, 2002

30f7

Department: Highway : .
Representative: Dave Brown, Highway Superintendent

Schedule of maintenance on storm drain system? — Maintenance is performed at known
problem areas and on areas where problems are arising. The Highway staff scouts outfalls
in late winter / early spring and prioritizes maintenance outfall clearing based on visual
observations and complaints. Flushing is not typically performed. The Town has a 2-inch
fire hose with a nozzle for emergencies and borrows Concord’s sewer jetter if needed.
Mapped locations of the maintained drainage structures? — No set schedule for
maintenance and no maps. Structures are maintained based on problem areas.
Specific information on access problems (easements)? — There are no significant problems
accessing the drainage structures or outfalls.
Catch basins are cleaned using highway crews and a clamshell. All catch basins are
cleaned yearly. They start with reported and observed problems first and then proceed
with a normal rotation.
Catch basin waste is stored in North Acton and combined with leaves and soil from
roadside construction. Trimmings, clippings and general yard waste are added to make
compost. Christmas trees are burned. The Town does not want tree ornaments and tinsel
in compost. The Town does not actively advertise recycling of yard waste. Compost is
used on baseball fields, etc. They have a screener.
Town owns 1 street sweeper (mechanical brush style sweeper). The Town also rents from
A+ Sweepers and pays by the hour for the sweeping services. The contract is bid yearly
and can be extended up to three years.
Highway has a composting program where citizens can bring their leaves, clippings, hedge
trimmings, etc. Town does not send yard waste drop offs through its chipper due to
concerns over potential damage caused by foreign objects.
Highway does not deal with fertilization of playing fields or other public lands. The
Natural Resources Department performs any fertilization work.
Sand & Salt are mixed in a 5 sand to 1 salt mixture

o A 60’ X 80 covered building (shed) exists for unmixed salt

o 5:1 sand to salt is stored within another structure

o Drains at DPW yard drain to a wetland outlet near Conant School

o Drain overflow goes to 10,000-gal storage tank, drained by septic hauler (Wind

River Environmental) whenever necessary. Tank has a high level alarm.

Transfer station will have a tight tank. Town is working with DEP on this issue.
Maintenance garage tanks drain to oil/water separator

o UST have leak detection and key systems

o UST tank auto-test on 1* Sunday of every month

o All above ground tanks and barrels are contained within spill control pallet
Drainage problem areas noted:

o Corner of Quarry Road and Route 27 (hillside drainage across road)

o Spencer Road/Prospect Street Area

o Arlington Street/West Acton Center

o Stowe Road

Generally concerned about staffing for any future drainage programs

\\Dedham\projects\203719 Town of Acton - 319 Grant Projcct\wip\Deliverables\Departmcpt_meetings_memo.doc



RE:
Date
Page

| Summary of Town Department Meetings
April 8,2002

4 0of7

Department: Natural Resources
Representative: Tom Tidman, Natural Resources Director

By-Law: No pesticide use within 40° of a wetland or other water body

Largest “problem areas” with standing water are those areas near beaver impoundments.
Fast growing beaver populations are responsible for 20+ impoundments across town
(currently) with the promise of more in the near future.

Natural Resources is not currently involved in any sort of stream maintenance.

Sources of potential contamination to Nashoba Brook are the construction companies near
or on Wetherbee Street. Contamination potential exists due to junk material, automobiles,
and other machinery left uncovered close to the brook.

Fertilization and Irrigation Control

o No control over fertilization habits of citizens (residential subdivisions)

‘o Fields tend to be fertilized more than in the past due to demands by athletic
entities.

o Fertilization records for last year are very good. Kept by the recreation
department. These will be supplied to W & C soon.

o Swimming pond (NARA) fields are under-fertilized due to concerns over nutrient
loading to swimming pond.

o Allirrigation water comes from deep bedrock wells on-site. No controls exist for
shutoff due to rain. Rain-detection devices are being considered.

o NARA site has 6.5 acres of auto irrigation. Other areas of automatic irrigation
are: 3 acres at 2A-27, and 2 acres on Concord Road, with auto irrigation of the
schools planned.

Currently considering having additional “Turf-Maintenance” training for staff members.
Has 4 fulltime employees and one crew leader. All are licensed as pesticide applicators,
which is a job requirement. Chris Noble, graduate of U-Mass turf management course,
coordinates the fertilizer program.

Drainage problem areas noted:

o Cowdrey Lane

o Elementary School

o Roche Brothers

o Ice House Road

o 2A - Acorn Park

General drainage concerns:

o Approximately 20 beaver activity areas

o Stream management (clearing etc.) is partially conducted along shorelines by
stream teams but there is no program of clearing of stream channels.

o No residential stormwater controls.
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RE:
Date
Page

Summary of Town Department Meetings
April 8, 2002

50f7

Department: Engineering
Representative: David Abbt, Engineering Administrator

The stormwater related rules and regulations followed by Engineering are contained
within the Zoning By-Laws and the Subdivision Rules and Regulations, both of which
have been obtained by W & C.
Building/Development review is coordinated between several departments

o Planning board reviews all plans for subdivisions

o Building department reviews all commercial plans

o Conservation/Natural Resources department reviews if there are potential

impacts to wetlands or river ways

Around 1980, rule was passed that any new commercial or residential development
required detention basins to treat 1” stormwater falling on any impervious surface
(street/sidewalks for residential)

o Detention basins sized to 1” run-off volume, have a clay liner, no outlet

o Basins generally contain cattails and large amounts of pollywogs

o Typically there is a splitter box that directs “initial flow” to detention pond and

excess flow to outlet

o There is no need for maintenance since the intent is to “naturalize” the basin.
Construction activities — erosion control plans typically taken from Stormwater
Management Handbook

o Steep slope construction typically causes the biggest erosion control concern

o Erosion and sediment control plans required from new developments
Engineering department does final inspection of all street/community development plans
prior to acceptance.

o Engineering department provides field verification of all storm drain systems.

o No O&M regulations for private subdivisions or commercial property.

o Subdivision as-builts are kept on file in Engineering
Detention basins are shown on site plans, but are not mapped on a town-wide map.

One concern of Engineering is the amount of letter writing and legwork involved in
getting commercial (private) developments to maintain their stormwater collection,
treatment, or conveyance systems. Difficulty exists with regulating the maintenance of
these private systems
o Commercial establishments have special permits that must be renewed if the
owner ever wants to modify the site. ’
o Town asks owners to fix any drainage problems. Failure to comply could
jeopardize the special permit.
Currently, no major storm drain improvement programs are in place
o Problems exist with old “small” pipes clogging or being undersized
Some outfalls merely drain 2 catch basins
Aluminum pipes seem to be “dissolving”, steel pipes are rusting
System has many old bends and non-desirable flow directions
Many drains were constructed during the WPA projects of the 1930’s

0O 0 0 O
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RE:  Summary of Town Department Meetings

Date  April 8,2002
Page 60f7

Department: Building

Representative: Garry Rhodes, Building Commissioner

Refer to Zoning By-Laws and Subdivision Rules and Regulations for standard setbacks

Zoning does not have standard set-backs from water; Natural Resources Department
regulates this. Zoning setbacks are from property lines only.

e Zoning Regulations tend to consider groundwater before they consider surface water or
wetlands.

e Zone 4 is least restrictive, Zones 1-3 must treat first 1 impervious through detention.
e Ground water regulations:

()
O

O

(o]

Foundation must be waterproof

Foundation drains are routed to wetlands, drainage line, etc. Need a positive
removal of water (Gravity to light or pump out.)

There is no regulation of the discharge if it is on private property. Public drain
connection requires a street opening permit.

Permit from Engineering and Natural Resources for street opening and water
discharge respectively.

o Complexity of regulations decreases ability to enforce stormwater components. Common
sense and “real-world” language would help general understanding of regulations.

e Department would like a way to appeal to a higher board with stormwater related issues

o

Each Town department is charged with looking at a specific issues that may at
times conflict with other departments’ concerns.  All departments are
independent authorities, which can be at cross-purposes.

When a private entity is not maintaining their stormwater management system, it
would be good to have a specific board that the Town can turn to for assistance
and enforcement.

e Staffing to regulate and enforce any future stormwater regulations is a concern.
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RE:  Summary of Town Department Meetings
Date  April 8,2002
Page 7of7

Department: Board of Health
Representative: Doug Halley, Board of Health Director

Water District controls water use regulations and therefore controls sprinkler regulations
Woodard & Curran Inc. produced septic system management plan for the Town

No pooper-scooper law in place

Composting is through DPW (Highway)

Yard burning regulations are in place

Town needs a strategic plan regarding water resources, including stormwater

Use stormwater to recharge groundwater and return to natural flow.

Tracing coliform data at several stream locations. Intent is to correlate rainfall versus
coliform to determine impact of point sources versus nonpoint sources.
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WOODARD & CURRAN

Engineering» Science : Operations 12/13/01

MEMORANDUM

TO: Department of Public Works/Highway
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13,2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 251-0200} at Woodard & Curran.

Drainage Maintenance
Is there a drainage structure maintenance plan in place? If so, could you provide the

following:
o A schedule of maintenance?

o Mapped locations of the maintained drainage structures?

o Any specific information on access problems (are there easements in
place)?
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WOODARD & CURRAN

Engineering » Science » Operations 12/13/01

o Information on how these structures are cleaned (what equipment: bucket
or vacuum truck)?

o How and where is waste disposed?

Street-sweeping

Is there a street sweeping schedule? If so, could you provide a copy of this schedule?

What type of street-sweeper(s)?
o Mechanical
o Regenerative Air
o Vacuum .
o Or Tandem Sweeping (mechanical followed by a vacuum).

Other Measures

Does the Town recycle any yard waste?

Does the Town add fertilizer to ball fields, parks or other public lands? If so, how often
and how?

Are there automatic sprinklers on public land?
o Ifso, is there a specific watering program?

What are the storage practices for sand and deicing material, fertilizer/pesticides, etc.?

Is there a preventive maintenance program in place — oil changes, storage, garage
maintenance etc.? Are the maintenance areas under roofs? How and where are town
trucks and equipment washed?
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WOODARD & CURRAN

Engineering » Science  Operations 12/13/01

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?

Are there regulations or guidance materials on:
o Dust control?
o Spill control?
o Record keeping?
o Employee Training (Stormwater related issues)?
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WOODARD & CURRAN

Engineering ' Science » Operations 12/13/01

MEMORANDUM

TO: Natural Resources/Conservation Department
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13,2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 25 1-0200} at Woodard & Curran.

Conservation Control Measures

Are the Town by-laws more stringent than the state Wetlands Protection Act & Rivers
Protection Act? If so, could you please provide a copy?

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?
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WOODARD & CURRAN

Engineering ' Science 1 Operations

Are there regulations or guidance materials on:

O

(o)
O
O
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Spill control?

Record keeping? .

Employee Training (Stormwater related issues)?
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WOODARD & CURRAN

Engineering : Science : Operations 12/13/01

MEMORANDUM

TO: Engineering Department
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13, 2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 251-0200} at Woodard & Curran.

Strom-Drain Design
Could you provide a copy of the design standards for:

o Storm drains?
o Streets (crown, street drainage structures, etc...)?

When does engineering see and review the plans for developments? What are the
procedures for review and permitting?
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WOODARD & CURRAN

Engineering * Science » Operations 12/13/01

Are there ordinances or bylaws for stormwater control during and after construction? If
so, can you provide a copy?

Are there good examples of drainage and stormwater control that can be examples for
future projects?

Are there ongoing drainage plans?

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?

Are there regulations or guidance materials on:
o Dust control?
o Spill control?
o Record keeping?
o Employee Training (Stormwater related issues)?
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WOODARD &CURRAN

Engineering : Science » Operations 12/13/01

MEMORANDUM

TO: Zoning Department
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13,2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 251-0200} at Woodard & Curran.

Zoning Issues

What are standard setbacks?

Are there any special setbacks for water resources? (Cluster vs. large lots)
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WOODARD & CURRAN

Engineering » Science : Operations 12/13/01

Are there regulations or guidance materials on:
o Dust control?
Spill control?
Record keeping?
Employee Training (Stormwater related issues)?

o0 0 O

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?
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WOODARD &CURRAN

Engineering » Science » Operations 12/13/01

MEMORANDUM

TO: Planning Department
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13,2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 251-0200} at Woodard & Curran.

Potential Planning Related Stormwater Issues

We are interested in the Development Review Process. Specifically, how the
Development Review Process addresses stormwater runoff control.
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WOODARD & CURRAN

Engineering : Science » Operations 12/13/01

Please elaborate on and provide any guidelines, standards, regulations or by-laws related

to construction runoff control, general erosion control, drainage, road design (min widths
etc), cluster development vs. large lot zoning, etc... :

Are there good examples of drainage or stormwater control that can be used as good
examples for other projects?

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?

Are there regulations or guidance materials on:
o Dust control?
o Spill control?
o Record keeping?
o Employee Training (Stormwater Related issues)?
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WOODARD & CURRAN

Engineering : Science » Operations 12/13/01

MEMORANDUM

TO: Board of Health
FROM: David Senus, Woodard & Curran Inc.
DATE: December 13,2001

RE: Acton Town Department Questionnaire

Woodard & Curran Inc. along with the Massachusetts Department of
Environmental Protection (DEP) is working with the Town of Acton to develop a non-
point source phosphorus reduction program that will address stormwater issues within the
Town. One of the tasks set forth for this program by the DEP is to communicate with
Town departments about current procedures related to stormwater runoff. The purpose of
this survey/questionnaire is to determine the current state of awareness within the Town
departments related to stormwater management issues along with determining what
stormwater quality control measures are currently in-place. Information gathered in this
survey will help to develop Best Management Practices (BMPs) for each department,
which in turn will lead to better stormwater quality within the Town.

Please fill in (to the best of your ability) the following department-specific
questions and please provide copies of any regulations or documents requested below. If
there are additional stormwater quality control measures in-place that are not requested,
please feel free to include those measures. For questions or comments, please contact
Bob Rafferty {(978) 657-0555} or David Senus {(781) 251-0200} at Woodard & Curran.

BOH Regulations

In addition to addressing whether the following exist, could you provide a copy of any of
the following regulations?

o Are there automatic sprinkler regulations?

o Is there a septic system / onsite sewage disposal management plan in
place?
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WOODARD & CURRAN

Engineering : Science » Operations 12/13/01

o Are there yard or pet waste controls?

o Is there a composting program?

o Is there a town-wide yard waste collection and composting program?

o Are there regulations or guidance materials on:

. Dust control?

. Spill control?

o Record keeping?

. Employee Training (Stormwater Related issues)?

Could you list several major stormwater problem areas?

What specific concerns related to drainage or stormwater you would like to see
addressed?

Public Education

o Is there public education material on hand regarding fertilizer usage or
other stormwater related issues?
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This project has been financed with Federal Funds from the Environmental Protection Agency (EPA) to the Massachusetts
Department of Environmental Protection (the Department) under an 5.319 competitive grant. The contents do not .
necessarily reflect the views and policies of EPA or of the Department, nor does the mention of trade names or commercial
products constitute endorsement or recommendation for use.

Town of Acton

Massachusetts
Stormwater Awareness Survey

The wet area located on the hill between the beach and the bandstand is a specially constructed wetland. It is built
to remove pollution, namely excess phosphorus, from stormwater drainage before it reaches the swimming pond.
Please help us to create educational material for this project by answering the following questions. Thank you!

BACKGROUND OPINION
Please check (v) your age group. - 1 On average, how would you rate the water
__ Lessthan 18- o quality of North Acton Recreation Area
__ 18-25 S : E (NARA) Park swimming pond?
_25-45 - : _ Excellent
___45-65 ' ___ Good
____over65s ___ Fair
___ Poor
How many years have you lived or worked in Acton?
__0-2 2) My neighborhood contributes to the water
_ 3-6 quality in Acton’s streams and ponds:
__7-11 ____Significantly
__ Overl2 ___ Some impact
.- Idon’tlive in Acton ____Minimal impact
____ Noimpact
How often do you visit NARA Park each year?
__ - Firsttime , ' 3) I contribute to the water quality in Acton’s
_ 0-5 streams and ponds:
_5-10 ____ Significantly
___10-20 ____ Some impact
_ Over20 ____Minimal impact
____ Noimpact
Please check (V') your primary news source?
____Television 4) Protecting Acton’s streams and ponds is:
____ Internet ___ Very important
__Radio —_ Important
__ Newspaper __ Necessary
____News Magazine __._ Not important

Other




5)

6)

7a)

7b)

8)

STORMWATER IQ

How will the wetlands replication

constructed in the NARA Park help Acton’s

streams and ponds?

__ It will reduce phosphorus pollution of
the NARA swimming pond.

It will provide a wildlife corridor for
animals to cross the NARA Park.

____ It will reduce phosphorus pollution of
the Assabet River.

__ All of the above.

What are the effects of too much phosphorus
on streams and ponds?

___Verylarge fish

__Decreased plant growth

___High oxygen levels

____None of the above

Where does water go from here?

R

___ The new wastewater treatment plant

____Nashoba Brook (or another local
stream)

__ Stays underground

____Don’t know

What should go in here?
__ Carwash water

__ Oil/paint

__ Pet waste
____Water only

___ Sewage

What are signs of eutrophication in a lake?
(Check all that apply)

__ Dead fish

____Bad smell

_ Lots of ducks and geese

____ No swimming allowed

__Algae on the water surface

9)

10)

11)

12)

Runoff is:

___Rain and snow melt flowing over land
_ _ Sewer flow

__Animals abandoning their habitat

_ Don’t know

“Non-point source” pollution comes from:

(Check all that apply)

__ Stormwater running directly off roads,
parking lots, grass, etc.

____Landfill site leaching

____Leaking septic systems

__ Waste water treatment plants

To what extent would you be willing to
support efforts to improve Acton’s surface
waters through storm water management
programs? (In no way does this question
obligate residents to pay any money toward
these efforts. It is simply a way to measure
support for water quality improvement
programs.)

Increase taxes:

$75 + per year per household
$50-$75 per year per household
$25-$49 per year per household
$1-$24 per year per household

$0 - I would not like to see these
programs funded through tax dollars

Would you like to learn more about
protecting local waterways?

Yes No

Please write your name and address here if you
would like to participate in the follow-up survey or
receive more information.
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POND-DIPPING
(6r. 6-8)

Goals: To introduce the campers to a freshwater habitat and the animals that
live in it. To expose them to some of the great diversity of freshwater life
and to encourage them to consider what adaptations these animals might have

to their environment.

Materials: Selection of nets and poles with sieves attached. Buckets or o‘,rher'. ,

' containers for captured pond life, trays to examine finds, rhagnifiers, clipboards,

* Aquatic Creature Cards', notebooks, writing/drawing materials, rulers,
identification/guide books. Previously caught animals will be available.

- Activity 1: Introduction .

Assemble campers on the beach and talk about the pond at NARA. (This

_ is a man- made pond excavated from an old sandpit. It was made

specifically for swimming and boating. In the few years since its
construction a variety of wildlife have made their homes here. Ask the
campers what they have seen already in the pond: maybe fish, frogs and
crayfish. Mention also flying animals that use the pond: e.g. Dragonflies &
the Great Blue Heron. Point out that ponds are important sources of
water for wildlife such as raccoons, white-tail deer etc. They also provide
food for terrestrial animals; herons catch fish; raccoons eat crayfish;
and swallows catch the variety of flies hatching out from their aquatic
larval stages. Ponds are also important breeding grounds for a variety of
amphibians such as frogs and home to reptiles such as turtles and water
snakes. | _

If no one has mentioned any of the smaller animals that live in ponds and
lakes, such as insect larvae and aquatic beetles, point out that there are
many of these creatures and that they often go unnoticed. These are
important components of the food webs associated with freshwater
ponds, providing food for larger more conspicuous animals. It is these
small creatures that the campers are mainly going to find today.)

Ask if anyone knows what makes a pond and why this is a pond not a lake?.

Artemia Associa*res' 2001 1
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- (Both ponds & lakes are bodies of freshwafer Ponds are shallower and
because of this, light can reach down throughout the depth allowing
plants to grow from shore to shore. Lakes are deeper and all have a
region in the center where insufficient light reaches the bottom to allow
rooted green plants to grow.) Explain that today they are going to walk
around the pond looking at some of its features. Then stoppingat a .
suitable spot, they will look for some of the creatures that make their |
homes here. |

.Activity 2: Pond walk

Follow the route marked on your map and stop at the three marked
places. At each spot encourage the campers to look both at the vege‘tahon around
the pond and for any signs of animals. -

Slte 1 is a slight detour from. the main pond to |ook upata pr‘ogect .
underway at NARA, the reconstruction of a weﬂand habitat. Explain that Town is
developing this site for several redsons. First, to r'esfore we‘rland hablfa'r lost when
NARA was built and because these u unique habitats are  under pressure -
_elsewhere in our 'rown due to bu1|dmg Secondly 1o provide.an easuly accessnble
_' _weﬂand area to ser've as an educa‘rnohal resource for prov:dmg mforma‘rlon abouf

camper's To Iook cn‘ 'rhe ad Jacem‘ pond ar'ea The Tall cattails are nohceable'
emergent vegeTahon ( green plants growmg out of fhe wate )' and animal life often
seen here includes Green Frogs in the water and Dragonflles over the pond Point
out 'rhaf ponds change with time and Tha'r growfh of emer'gen'r vegetation such as
these may extend over the whole of the surface creating a marsh. |

Site 2 is midway over the board walk. This is a good spot to stop and
look over both parts of the main pond. There are some nice emergent plants to see

~ Artemia Associates 2001 2
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including Yellow Irises and pond lily. Dragonflies should be seen here and often
- visiting bird species including swallows. Looking into the water some anlmal llfe may
be seen, maybe small fish such as Sunfish, :

Site.3 is on the far side of the pond. Point out the vegetation growing

along the pond side. This shore of the pond is commonly visited by Great Blue
Heron in the early evening, coming to fish at the pond. People walk past, even with *
dogs, within feet of ’rhese birds without being aware of them.

Site4 is a small pond area ad ljacent to the Iower parking lot. Thls is The

site for ponding.

Act1v1ty 2. Pond-dlppmg

Hand out equipment and Crea'rure Cards. Spll'r camper's mTo teams of 2-4 _‘
dependmg on numbers. Each group should have a cllpboard and 6 Creature
Cards, along wrrh a pencnl ruler, net or pole and some con‘ralner's Each
team will need to desugnafe a Recorder to fill in the creature cards when
They have made a capture, Before starting to Took for animals discuss
where ‘they mlgh'r be found. (Suggesf they Iook for animals that hve in
amongsf the plam‘s/ weed, animals that Ilve on or in the subs’rra‘te (the
ponds boﬁom) and Those that I|ve in ﬂ\e open water) REMIND .
CAMPERS THAT THEY SHOULD TREAT ANY. ANIMALS THEY FIND
WITH RESPECT AND THAT THEY SHOULD ALSO CAUSE AS LITTLE
DAMAGE AS POSSIBLE TO THE HABITAT Go dlppmgl '

Reassemble and Ief eachteam present its flndmgs Encourage dlscussmn

-~ of wha'r creafures They found and’ where They fo'undv,them in the pond ‘(m

weed/ on subsfrafe/ in water ce , e is found that no one
knows encourage ‘the camper's to use The'gmdebooksf_fo try and’ |den‘.hfy |
it. What might These creatures be feedmg on? How mlght They be '
adapfed to life in 'rhe pond‘> Are any of them the \ young of other animals?

j (Tadpoles are the 'young of Frogs or Salamanders. Many Juvenlle s"rages of

insects are found in ponds, such as Dragonfly larvae. Do not be too
concerned about accurately . naming finds, the spirit of this unit is to
observe the diversity of life in freshwafer habn‘ats and to get some idea

_of how animals adapt to their environments. There is a whole other world -

in porids that most people do not even noticel )

Artemia Associates 2001 3
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- If needed use the previously caugh'r animals to add diversity.

- Inany remammg time encourage the campers to draw some of their
catches in their Nature Journals. '

- Hold a " Release Ceremony’ and return the creatures to the pond!

Artemia Associates 2001 4
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POND-DIPPING : CREATURE CARDS

Draw your creature in the space below.

Try to answer the questions below:

1. How big is it?

2. Where did you find it in the pond (in weeds, in the water column or on
the bottom)?

3. How does it move around?( does it have legs/ fins?)
4, What is its outer surface like? (scaly/ hard/soft?)

B. Other observations:

6. What creature do you think it is and why?

Artemia Associates 2001 1
Pond Cards
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Appendix D - Project Photograph 1

This view of constructed wetland looks downstream from the first kiosk
location showing the observation/kiosk locations at the right and left of
upper pool along the walkway. The walkway traverses weir no. 1 and
separates the top two segments of the wetland. The swimming pond is

visible at the top right. The semi-circle teaching amphitheater is shown to
the left of the walkway on the grassed slope.




Appendix D - Project Photograph 2

This view of constructed wetland is from the top of NARA’s large
amphitheater. It shows the walkway separating the top two wetland
segments at the left of the photograph, with the rock swale from the bedrock
well to the right near the shrubs.




Appendix D - Project Photograph 3

This view of the constructed wetland shows the second segment with the
walkway traversing weir no. 1 to the right and weir no. 2 to the left. The
swimming beach is in the background on the left. The teaching
amphitheater is in the foreground.




Appendix D - Project Photograph 4

This view of the constructed wetland shows the third segment below the
walking path and weir no. 2, with the swimming pond in the background.




Appendix D - Project Photograph 5

This view of the constructed wetland shows the micro-pool to the left of the
walkway. The walkway follows the berm separating the micro-pool from
the swimming pond. The wetland outlet is located at the right side of the

micro-pool, to the left of the walkway bridge. (This section of the walkway
was constructed as part of the swimming pond, outside of the s.319 grant

project.)




Appendix D - Project Photograph 6

This view shows the walkway at the teaching amphitheater, looking
upstream.




Appendix D - Project Photograph 7

This photograph shows a snakeskin in the second segment of the constructed
wetland.




Appendix D - Project Photograph 8

This photograph shows the upper pool from the vicinity of the rock swale.
Weir no. 1 is to the left of the photograph.
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DRAFT REPORT
on
WATERSHED TRADING PROGRAM
STRUCTURAL BMP SITE SELECTION

Town of Acton Nonpoint Source Control Program
Project 00-07/319
Part A — Watershed Trading

1. INTRODUCTION

The Town of Acton (the Town) has implemented a Watershed Trading Program as part of an
Environmental Protection Agency (EPA) National Pollution Discharge Elimination System
(NPDES) permit to discharge treated wastewater effluent to the Assabet River. The focus of this
effort is a reduction in phosphorus loading to the Assabet River. This report deals with a portion
of the Watershed Trading Program financed with federal funds from the EPA to the
Massachusetts Department of Environmental Protection (MADEP) under an s.319 competitive
grant.

According to the EPA grant scope documents, “This project is intended to pilot watershed trading
programs that will become increasingly important and common in the coming years as
communities strive to meet new NPDES requirements.” This report focuses on Task A2,
Watershed Trading Program Structural Best Management Practice (BMP) Site Selection. In
Section A of Deliverable A2 of the Scope of Services, a draft site selection report must be
submitted for approval to the MADEP Project Officer.

This report outlines the site selection process used for determining feasible locations for installing
structural BMPs. The sites chosen for baseline monitoring in accordance with the procedures
outlined in the Quality Assurance Project Plan (QAPP) (delivered to MADEP with submittal
letter dated March 13) are detailed in this report, including the rationale behind choosing the sites
and a detailed map of each. Selected outfall locations and pertinent site characteristics that are
specific to each outfall are presented.

Woodard & Curran Inc. (203719.01) 1-1 April 2002



2. SITE SELECTION PROCESS
2.1 APPROACH

The selection of sites for structural BMPs requires an iterative approach since the site selection is
dependent on the types of structural BMPs implementable at each site, and the BMP is dependent
upon the site characteristics. The process used to select sites for further monitoring included a
preliminary review of potential structural BMPs. Therefore, several rounds of screening and site
visits were needed to be confident that each potential site was capable of supporting a structural
method of phosphorus reduction.

The Town developed the initial screening criteria to identify sites that may benefit from structural
BMPs under this program. Input was received from the Board of Health (BOH), Natural
Resources Department and the Engineering Department. Four rounds of screening, each with
increasingly refined parameters, were conducted on November 7, 2001, January 9, 2002, January
25, 2002 and March 14, 2002.

Out of the seventeen (17) sites selected for preliminary evaluation, ten (10) sites were selected for
more intensive evaluation. Five (5) sites were ultimately selected for sampling and testing. The
initial seventeen (17) sites were selected based on the following general criteria:

e Available storm drain mapping to define the drainage area;

e Potential for relatively high phosphorus loading at the site due to land uses in the
drainage area;

Potential for public awareness;

Potential for the continued influence of on site wastewater disposal systems;

Readily accessible for monitoring (pre and post construction);

Readily accessible for construction and operation and maintenance of a BMP; and
Diversity in regard to geographic area, impact to downstream waterways, land use, and
size of drainage area.

The locations of the seventeen (17) sites are shown on Figure 2.1.

Evaluating the drainage area and the downstream fate of stormwater was essential for refining the
initial list of seventeen (17) outfalls. The study of the Town’s drainage maps provided an
indication of the total watershed area that contributes stormwater to each outfall. Additionally,
the Town’s drainage maps provided information on the network of drainage channels, as well as
streams and wetlands that collect and transfer stormwater from the outfall locations to the major
streams within the Town.

The Town’s drainage maps are currently in the process of being digitized. Upon completion of
the digitization process, Graphical Information System (GIS) topographic maps can be overlaid to
derive the precise drainage area contributing to each BMP site, and subsequent BMP design can
be completed. An additional benefit to digitizing the Town’s drainage system is the formation of
an interactive drainage map within GIS.

Woodard & Curran Inc. (203719.01) 2-1 April 2002



Figure 2.1 Initial 17 Qutfalls Investigated
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2.2 SITE SELECTION MATRIX

The initial seventeen (17) sites were visually inspected and evaluated. A draft Site Selection
Matrix (SSM) was developed during this initial round of inspections to focus the evaluation
efforts on the most promising ten (10) sites. The draft SSM was provided to the MADEP Project
Officer during the development stage.

The SSM was refined with each round of inspections. The final SSM is included as Table 2.1.
Methods for developing the site selection matrix were derived from such sources as the
Massachusetts Stormwater Policy Handbook (prepared by the MADEP and The Office of Coastal
Zone Management), EPA fact sheets on BMP technologies, and EPA and MADEP stormwater
management documents. These materials provide valuable information on non-point sources of
nutrients, BMP technologies that may be used to lower nutrient concentrations in stormwater, and
site characteristics that can be favorable to or complicate BMP applications.

The SSM displays selection criteria ranking for each of the seventeen (17) sites. The selection
categories reflect the desirable characteristics for design and construction of a BMP at the site.
Each site was ranked based on a number of important site criteria. The matrix uses a ranking of 1
for least favorable and 3 for most favorable.

A multiplier from 0.3 to 1.0 was used to weigh the importance of the criteria. For example, the
potential for high phosphorus loading is very important to this study; therefore, it was assigned a
multiplier of 1.0. Less important criteria, such as the potential for combining multiple BMP
technologies, were assigned a multiplier of 0.3.

In some cases a site was not acceptable, or not feasible, in one particular category for
implementing a structural solution. Therefore, a ranking of zero (0) was assigned to these sites
for that specific category. A site was removed from further consideration if it received a score of
zero for any critical criteria, with critical criteria defined as having a category multiplier of at
least 0.8.

Criteria deemed critical to the installation of a structural BMP are:

o Suitable space for a structural BMP (including minimizing any negative environmental
impact);

» Capacity for head loss through a structural BMP;

» Potential for infiltration determined through soils types per SCS and visual observation,
available land area, and depth to observable water level (the most effective means of
reducing phosphorus loads in surface waters);

¢ Predictable flow determined through ability to delineate drainage area(critical for proper
sizing and operation of a structural BMP);

» Potential for high phosphorus loading determined through land use patterns; and

» Downstream influence (measurable and effective reduction in phosphorus).

Woodard & Curran Inc. (203719.01) 23 April 2002
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Other criteria used for site selection are:

« Easement or identified land ownership at the site (necessary to avoid construction delays

and acquisition costs);

e Accessible for construction;
» Accessible for pre and post monitoring and Operation & Maintenance (O&M) (for
continued proper operation, and to minimize long-term costs);

Ease of permitting (to keep the project schedule on track);
Potential for combined technologies;
Neighborhood acceptance; and

Demonstration potential (at a location easily viewed or accessed by the general public).

Sites assigned the ranking of zero (0) in any particular category are listed in Table 2.2. Also
listed is an explanation as to why the zero ranking was assigned to that particular site/category.

Table 2.2 Explanation of Zero Disqualifiers within SSM
Ranking Category Site Reason for Assigning Zero
K-Mart (NW Parking Lot) Outfall below grade & at
wetland elevation
Capacity for Head loss Phalen Street (end-of-pipe) Outfall observed with standing

water, essentially at GW
elevation

Simon-Willard Road

Outfall at wetland elevation

Infiltration Possibilities

Cowdrey Lane

Outfall discharges directly to
stream

K-Mart (NW Parking Lot)

Outfall at wetland elevation

Knowlton Drive

Outfall discharges directly to
stream

Phalen Street (both locations)

QOutfall at elevation of GW

Simon-Willard Road

Outfall at wetland elevation

Potential for Combined
Technologies

Phalen Street (BMP in Road)

No reasonable combination of P-
removal technologies exist for
in-road applications

2.3 FINAL TEN SITES

Figure 2.2 displays the location of the ten (10) stormwater outfalls recommended for additional
evaluation in accordance with the procedures within the QAPP. The ten (10) sites are:

1. Horseshoe Drive
2. Kelley Corner

3. Knowlton Drive
4. Larch Road

5. Milldam Road

6.
7.
8.
9.
10.

Mohawk Drive
Phalen Street
Quaboag Road
Seneca Road
Wetherbee Street

Photographs of the ten (10) outfall sites can be found in Appendix A of this report.

Woodard & Curran Inc. (203719.01)

2-5

April 2002




Figure 2.2 Ten Selected Outfalls
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3. OUTFALL SITE DESCRIPTIONS

The following outfall site descriptions provide details related to the location, pipe size, receiving
waters, and drainage area of each outfall site. The advantages and disadvantages of installing a
structural BMP at each site are listed and expanded upon.

Descriptions of these sites were formulated following the four rounds of screening, which
occurred on November 7, 2001, January 9, 2002, January 25, 2002 and March 14, 2002. General
weather conditions prior to and during the site visits were documented. These weather conditions
were observed in the field and referenced from the National Weather Service (NWS) as follows:

¢ November 7, 2001 — No precipitation, temperature in the middle 50’s. Approximately
.25-inches of precipitation occurred on November 5®. Prior to that, very dry conditions
have persisted since Spring 2001.

o January 9, 2002 — No precipitation, seasonably cold with temperatures in the 30’s.
Approximately 2 inches of snowcover is common across town. Previous rainfall
occurred on January 6", when almost 0.5-inches was recorded (Bedford NWS monitoring
station).

e January 25, 2002 — No precipitation. Mild with temperatures in the mid forties. Dry
conditions with no rainfall over previous three days.

o March 14, 2002 — No precipitation. Very mild with temperatures in the sixties.
Approximately 0.5-inches of rain recorded on March 10™ (Bedford NWS monitoring
station).

3.1 HORSESHOE DRIVE

Horseshoe Drive is located in east Acton, close to the intersection of Concord Road and Great
Road (Route 2A). Horseshoe Drive intersects Concord Road at both ends, wrapping in a semi-
oval shape similar to that of a horseshoe. At the western intersection of Horseshoe Drive and
Concord Road, drainage from the “Poets’ Corner” residential village collects in a small, shallow
pond located behind two homes that abut the intersection. The pond’s area is estimated to be
approximately 0.15 acres. Leaf litter and silt have accumulated in the pond over time. The
continued accumulation of leaf litter and silt was confirmed by a resident of one of the adjomlng
properties, who contributed the following information:

e Hydraulically, the pond responds to short duration, heavy rainfall events by filling
rapidly, followed by quickly draining back to baseflow depth.

» A noticeable reduction of wetland plants has occurred in the pond over recent years.

» Highest level of flooding observed when the pond overflowed its banks and the flood
level approached the foundation of the house on Horseshoe Drive.

Overflow from the pond drains east along Concord Road where it discharges to Nashoba Brook,
located approximately 750 feet away. Base flow is observed under dry conditions, which
indicates high groundwater in the area.

The drainage basin that contributes stormwater flow to the pond is primarily residential. Many
medium sized, well-maintained residential lawns are located within the pond’s drainage basin.
Stormwater flow primarily originates from impermeable roads, driveways, roofs, and saturated
yards. High potential exists for significant phosphorus loading to the pond and, in turn, to
Nashoba Brook due to the lawn care activities of homeowners.
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Characteristics of the Horseshoe Drive site that are advantageous to this project include:

e Large residential area contributing stormwater, with the potential for high phosphorus
loading;

» Numerous possibilities for altering or adding to current pond structure to enhance nutrient
removal;

» Potential for combined technologies upstream of the pond;

e Potential for the upstream enhancement of the stormwater quality entering Nashoba
Brook (relatively direct drainage channel from the pond outfall to Nashoba Brook exists);

e Potential for enhancement of pond landscape, thereby providing a good relationship
between neighborhood residents and the Town; and

» [Easy access for construction and O & M equipment.

3.2 KELLEY CORNER

Kelley Corner encompasses the commercial intersection of Massachusetts Avenue (Route 111)
and Main Street (Route 27). Businesses in the area include K-Mart, Roche Brothers Grocery,
McDonalds and several auto repair shops. The primary sources for stormwater runoff include
the impermeable parking lots, roads, and roofs of these businesses. Some residential runoff from
Kelley Road and Beverly Road also coniributes to stormwater flow.

The potential for significant phosphorus loading exists at this location due to the contribution of
stormwater from commercial, and, to some extent, residential land uses. Studies differ in
concluding how significant phosphorus loading may be from commercial land use. Most studies
indicate that residential land use exports higher concentrations of total phosphorus as compared to
commercial land use, yet the potential for a greater net export of total phosphorus exists at Kelley
Corner when compared to a smaller residential drainage area. This is due to the relatively large
impermeable area, which, overall, produces more runoff than many of the residential outfall
locations evaluated in this report.

A total of three drainage outfalls are located within the location identified as Kelley Comer.
These three outfalls are described as follows:

e A 24-inch outfall pipe oriented parallel to Massachusetts Avenue discharges into a
drainage channel in front of a daycare center along Massachusetts Avenue (across
Massachusetts Avenue from Roche Brothers).

» An &-inch outfall pipe discharges diagonally from Massachusetts Avenue into the same
drainage channel, at approximately the same location as the 24-inch outfall pipe.

* An 8-inch outfall pipe enters at a 90-degree angle to the drainage ditch, draining the
parking lot of the daycare center. This pipe is located approximately 20 feet to the east of
the other two outfall pipes.

The drainage channel that accepts stormwater from these three outfall pipes is a rocky channel
located approximately 30 feet south of, and running parallel to, Massachusetts Avenue. The
channel flows east toward a wetland area, which ultimately discharges to Fort Pond Brook.

Woodard & Curran Inc. (203719.01) 3-2 April 2002



One drawback to the Kelley Corner site is that discharged stormwater drains to a natural wetland.
Wetlands are commonly considered to be nutrient sinks during the growing season, therefore
acting as natural stormwater BMPs.

Characteristics of the Kelley Comer site that are advantageous to this project include:

o Extensive commercial drainage area, which may prove to export a significant net amount
of total phosphorus;

» Excellent location for a community demonstration project;

» Few, if any, land ownership complications — adjacent Town easement may be used for
structural BMP site; and

» Installing a structural BMP would take advantage of treating stormwater flow from one
of the few highly commercialized areas in the Town.

33 KNOWLTON DRIVE

Knowlton Drive is located in west Acton, between Massachusetts Avenue and Joseph Reed Lane.
A 36-inch outfall pipe discharges directly to Fort Pond Brook, just north of Massachusetts
Avenue. The outfall discharges stormwater from the residential area to the east of Knowlton
Drive, including catch basins along Joseph Reed Lane, Deacon Hunt Drive, Captain Brown Lane,
and Captain Forbush Lane. The area is residential, with many medium sized, well-maintained
yards. Stormwater flow in the area primarily consists of runoff from impervious roads,
driveways, roofs, and saturated yards. Significant phosphorus loading due to lawn care activity is
likely in this area.

Drawbacks to this area include limited access to the outfall location and the short
distance/minimal elevation change from the outfall location to Fort Pond Brook. Flooding of Fort
Pond Brook would likely impact any BMP constructed at the current outfall location. Limited
potential exists for a BMP to be installed upstream of the outfall, close to the start of the 36-inch
drainage pipe (near Joseph Reed Lane).

Characteristics of the Knowlton Drive site that are advantageous to this project include:

o Large residential area contributing stormwater, with the potential for high phosphorus
loading; and
» Direct downstream impact due to discharge to Fort Pond Brook.

34 LARCH ROAD

Larch Road is a small residential road located off Evergreen Road in central Acton. Two pipes, a
12-inch pipe and a 24-inch pipe extend out of a headwall on the east side of Larch Road. The 24-
inch pipe runs under Larch Road, parallel to Evergreen Road, while the 12-inch pipe drains the
catch basins on Larch Road. A concrete diversion culvert inlet on the west side of Larch Road
collects surface water from a rocky drainage channel. This water flows under Larch Road
through the 24-inch pipe. From the east side of the Larch Road culvert, water flows out of the
outfall pipes into a drainage channel that runs parallel to Evergreen Road. The drainage channel
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eventually discharges into a large wetland located approximately 300 feet downstream. The
wetland ultimately flows into Nashoba Brook.

The contributing drainage area to this site primarily consists of mixed residential lots and woods.
A significant amount of phosphorus export is not likely at this site due to the relatively small
fraction of maintained residential land as compared to the extensive amount of forest in the area.

Positive attributes to the Larch Road site include little to no land ownership or space restrictions,
adequate capacity for head loss, and ease of accessibility. Drawbacks include the potential for
only medium to low phosphorus loading along with the eventual flow of outfall waters into
wetland areas, which typically act as nutrient sinks during the growing season.

Characteristics of the Larch Road site that are advantageous to this project include:

Few restrictions on land area and ownership;
Easy site accessibility;

Adequate capacity for head loss; and

Plenty of room available for a structural BMP.

35 MILLDAM ROAD

Milldam Road is a residential cul-de-sac located in north Acton. Modem homes located on
medium sized residential lots abut Milldam Road and the adjacent streets. Stormwater flow
primarily consists of runoff from streets, driveways, roofs and saturated yards.

The stormwater outfall evaluated is located between #4 and #5 Milldam Road. The outfall is a
debris cluttered concrete sluiceway located adjacent to the driveway of house #5. The outfall
drainage basin is quite small, accepting flow from approximately 10 catch basins on Milldam
Road, Kate Drive, and Sawmill Road. Flow from the outfall drains into the wooded backyards of
#4 and #5 Milldam Road, where it ultimately enters Nashoba Brook, located approximately 200
feet to the east.

Although there is a potential for moderate phosphorus loading from lawn maintenance activities,
space at the site is limited due to the close proximity of the outfall to surrounding homes and
driveways. In addition, land ownership complications would likely impact efforts to implement a
structural BMP at this location.

Characteristics of the Milldam Road site that are advantageous to this project include:

e Potential for moderate phosphorus loading due to lawn care activities;
Accessible for construction and O & M equipment; and

e DPotential for a relatively direct enhancement of stormwater entering Nashoba Brook (a
minor amount of buffer currently exists between the outfall and Nashoba Brook).

3.6 MOHAWK DRIVE

Mohawk Drive is a residential road in west Acton located between Central Street and Nashoba
Road. Medium sized, well-maintained residential parcels abut Mohawk Drive.
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The stormwater outfall evaluated is located on the east side of Mohawk Drive, between #13 and
#15 Mohawk Drive. The outfall is a 24-inch pipe that is half filled with debris. The outfall
discharges stormwater from approximately six catch basins along Mohawk Drive, in addition to
water from a drainage channel on the west side of Mohawk Drive. The drainage channel on the
west side of the road accepts water from residential land to the west of Mohawk Drive.
Stormwater flowing from the outfall enters forest land behind houses #13 and #14, where it
ultimately flows into a small wetland. The wetland drains to Fort Pond Brook, which is located
approximately 1,500 feet to the south of the outfall location.

Overall, phosphorus loading potential at this location is only moderate due to the limited drainage
area, which consists primarily of mixed residential land and some forest land. Accessibility to the
outfall is partially hindered by woods and by private property.

Characteristics of the Mohawk Drive site that are advantageous to this project include:

e Moderate potential for phosphorus loading; and
e Suitable area available for a structural BMP.

3.7 PHALEN STREET

Phalen Street is located in the “Poets’ Corner” residential neighborhood of east Acton. Many
medium sized, well-maintained residential lots are located in the “Poets’ Corner” area.
Stormwater flow in the area primarily originates from impervious roads, roofs, driveways, and
saturated runoff from yards. Groundwater appears to be high due to the year-round presence of
standing and/or flowing water in the surface drainage channels.

The outfall evaluated is located on an easement to the west of #10 Phalen Street. The outfall
consists of a 12-inch, partially submerged concrete pipe. A significant drainage area collects and
drains to this outfall location. Significant phosphorus loading is likely due to the lawn care
activities of homeowners within the large drainage basin.

Stormwater from the outfall flows through a drainage channel behind #10 Phalen Street, where it
merges with a second drainage channel that contains flow from other sections of “Poets’ Corner”.
The stormwater is then routed into a grated 24-inch pipe which outlets to the pond on Horseshoe
Drive (Horseshoe Drive Site). Ultimately, drainage from “Poets’ Corner” flows to Nashoba
Brook.

Several disadvantages of the Phalen Street site include limited space at the site due to the close
proximity of the outfall to surrounding homes and driveways, high groundwater levels, and little
to no capacity for head loss.

Characteristics of the Phalen Street site that are advantageous to this project include:
e Large residential area contributing stormwater, with the potential for high phosphorus

loading; and
e Potential for addressing and improving drainage concerns in the area.
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3.8 QUABOAG ROAD

Quaboag Road is a residential street extending between Agawam Road and Seneca Road in east
Acton. Like Mohawk Drive, Quaboag Road has many medium sized, well-maintained residential
lots. Stormwater flow in the area primarily originates from impervious roads, roofs, driveways,
and saturated runoff from yards.

The outfall evaluated on Quaboag Road is located on an easement to the south of #36 Quaboag
Road. The outlet pipe is covered by a significant amount of silt, debris, and leaf litter. The
outfall drains several catch basins and low-lying areas along Quaboag Road. Water from the
outfall flows into a stagnant drainage pond behind house #36. The pond currently has no outlet.
The homeowner at #36 Quaboag Road mentioned that the Town was considering alleviating
flooding and drainage problems at the pond by installing a pipe to route a portion of the water in
the pond to a wetland, which is also located behind house #36. The wetland area ultimately
drains to Fort Pond Brook.

Phosphorus loading potential at this site is only moderate. Even though the primary runoff is
residential, the drainage area is not as large as the other sites that were evaluated. Land
ownership complications and high groundwater levels are disadvantages for constructing a
structural BMP at this location.

Characteristics of the Quaboag Road site that are advantageous to this project include:

» Potential for concurrently resolving drainage issues in the neighborhood,;
» Easy access for construction and O & M equipment; and
» Potential for enhancement of pond landscape.

3.9 SENECA ROAD

Located in the same neighborhood as Mohawk Drive and Quaboag Road, Seneca Road is a
residential road with medium sized, well-maintained residential lots. Seneca Road connects
Agawam Road to Mohawk Drive. Stormwater flow in the area primarily originates from
impervious roads, roofs, driveways, and runoff from saturated yards.

The evaluated outfall is located between #9 and #11 Seneca Road, approximately at the midpoint
of the road. Drainage pipes for Seneca Road tie into a culvert that connects the wetland at the
northerly side of the road to the wetland located at the southerly side of the road. Stormwater
entering the wetland eventually flows into Fort Pond Brook.

Outflow from the culvert is a combination of high groundwater, stormwater, and outflow from the
wetland. Room for implementing a structural BMP exists at the culvert location, yet phosphorus
loading may be relatively low. A mix of ground water, outflow from the wetland, and stormwater
from a small residential area is not likely to contain significant concentrations of total
phosphorus. Non-structural BMPs may be best suited for this area.

Characteristics of the Seneca Road site that are advantageous to this project include:

e Adequate room for implementing a structural BMP; and
» Good accessibility for O & M and construction equipment.
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3.10 WETHERBEE STREET

Wetherbee Street is located in east Acton, running from the high traffic commercial area along
Route 2A (Great Road) south to Route 2 (Massachusetts Avenue). Restaurants, shops,
businesses, and residential parcels are located within this drainage area. Roads, parking lots and
rooftops of these commercial and residential parcels are the primary sources of stormwater
runoff.

The outfall lies just south of the intersection of Wetherbee Street and Route 2A. Stormwater
from parking lots and residential areas located northeast of Route 2A is routed to an 18-inch
outfall pipe. Residential roads contributing flow to the outfall include Azalea Road, Bayberry
Road, and Myrtle Drive. Stormwater exiting the outfall on Wetherbee Street is routed directly to
Nashoba Brook, located approximately 30 feet downstream of the outfall. A recently maintained
earthen swale conveys stormwater from the outfall pipe to Nashoba Brook.

Two potential locations for a structural BMP exist at this location:

+ The outfall pipe close to Nashoba Brook; and
o The overgrown drainage channel located between the Burger King parking lot and
D’ Angelo’s Restaurant on Route 2A.

A high potential for significant phosphorus loading exists at this site. Fertilized lawns
(commercial and residential), parking lots and roadways are all potential sources of phosphorus.
The capability to enhance stormwater that directly enters Nashoba Brook provides additional
incentive for further evaluation of this outfall location.

Characteristics of the Wetherbee Street site that are advantageous to this project include:

» High potential for significant phosphorus loading;

o Adequate room and head loss capacity for implementing a structural BMP;

e A BMP along Wetherbee Street would enhance the quality of stormwater, which
currently flows (relatively unhindered) into Nashoba Brook; and

» Excellent location for a demonstration project.

3.11 SUMMARY OF SITE CHARACTERISTICS

Table 3.1 contains an informative breakdown of pertinent characteristics for each of the ten (10)
outfalls evaluated. The size of each drainage basin is described as small, medium or large in
relation to other basins within the Town based on visual estimates from the Town drainage maps.
The ten (10) outfalls are a good representative sample of typical outfalls throughout the Town,
with varying land uses, drainage basin areas, pipe diameters, outfall locations, and watershed
impacts.
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Table 3.1

Summary of Site Characteristics

Typical Land Use Relative Size of | Outfall Impact on Receiving | Watershed
Site Location in Drainage Basin Drainage Basin | Diameter(s) | Stream (Low, District
(S/'M/L) Medium, High)
30” pipe to
Horseshoe Drive | Residential Large drainage High Nashoba
Brook
channel
) s o o Low (drains to Fort Pond
Kelley Corner Commercial Large 24”7, 87, 8 wetland) Brook
Knowlton Drive | Residential Medium 367 High g;gf)iy Pond
Larch Road Forest/Residential Medium 24”127 Low (drains to Nashoba
wetland) Brook
Milldam Road Residential Small Cor}crete Medium (buffered by | Nashoba
Sluiceway woods) Brook
Mohawk Residential Medium 24” Low Grassy Pond
Brook
Phalen Street Residential Large 127 Medium (buffered by | Nashoba
pond) Brook
Quaboag Road Residential Small 18” (covered) | Low (drains to pond) g;sf)slg Pond
Residential/ . v Low (drains to Grassy Pond
Seneca Road Wetland Medium 24 wetland) Brook
Commercial and . ” . Grassy Pond
Wetherbee Street Residential Medium 18 High Brook
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4. BASELINE MONITORING SITES

In accordance with Task A2 of the MADEP Scope of Services, up to five (5) locations must be
selected for baseline monitoring. The sampling program design, which includes methods,
parameters, and plans for sampling the five (5) outfalls, is included within the QAPP. This
section lists the sampling locations chosen and justifies the rationale behind choosing these sites.

The five (5) sites selected from the initial ten (10) summarized in Table 3 are:

1. Horseshoe Drive
2. Kelley Comer

3. Larch Road

4.  Quaboag Road

5. Wetherbee Street

Table 4.1 details important characteristics of each of the five (5) sites chosen for sampling. The
final five (5) sites reflect a comprehensive cross-section of land uses, drainage basin sizes, outfall
diameters, downstream impacts and watersheds.

Information provided in Table 4.1 is a focused equivalent of Table 3.1. Table 4.1 allows for easy
comparisons between specific characteristics of the sampling locations.

Table 4.1 Summary of Site Characteristics (Five Final Sites)
Typical Land Use Relative Size of | Outfall Impact on Receiving | Watershed
Site Location in Drainage Basin Drainage Basin | Diameter(s) | Stream (Low, District
(S/M/L) Medium, High)
30” pipe to
Horseshoe Drive | Residential Large drainage High Nashoba
Brook
channel
. v o o Low (drains to Fort Pond
Kelley Corner Commercial Large 247,87, 8 wetland) Brook
Larch Road Forest/Residential Medium 24”127 Low (drains to Nashoba
wetland) Brook
Quaboag Road Residential Small 18” (covered) | Low (drains to pond) g;z(s)iy Pond
Commercial and . v . Grassy Pond
Wetherbee Street Residential Medium 18 High Brook

Appendix B of this report contains maps that depict the location of each of the five (5) outfalls,
along with adjacent streams and roads. These maps show shaded areas that approximate the
drainage area/system that contributes flow to each of the outfall locations. Upon completion of
digitizing the Town drainage maps, a much more precise delineation of the each drainage basin
will be provided. The digitized drainage maps will be used to determine runoff flows for the
design of the structural BMPs

The BMP SSM (Table 2.1) shows that these five (5) sites were allocated the highest point total,
illustrating the desirability of the sites for BMP installation. Three of the sites, Horseshoe Drive,
Kelley Corner, and Wetherbee Street, were considered to have the best potential for a structural
BMP among the sites listed in the SSM.
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The sites with potential to provide valuable sampling data were utilized in the selection process.
The remaining two sites, Larch Road and Quaboag Road, were chosen for two reasons; (1) they
were ranked number four and five respectively on the SSM and (2) they contain unique

characteristics that may provide valuable sampling data comparisons to the other sites listed in
Table 5.1.

The unique characteristic of Larch Road is the large influence of forested land on runoff. The
majority of the sites evaluated lie in either residential or commercialized sections of Town. Larch
Road contains stormwater from residential streets, yet much of the land in its drainage basin is
forested. Sampling results from the Larch Road outfall may provide an indication of how
stormwater quality is affected by a residential neighborhood that is part of a watershed containing
a significant forested area.

The unique characteristic of the Quaboag Road outfall is its relatively small drainage area. Many
of the other outfalls evaluated discharge stormwater from multiple streets or entire residential
communities. The Quaboag Road outfall only discharges stormwater collected in several catch
basins along Quaboag Road. Sampling results from this outfall can provide a comparison
between stormwater parameters in small versus large drainage basins.

When comparing the five (5) sites, it can be noted that a good variation of land uses and drainage
basin sizes were chosen. Variation of these site characteristics will be valuable when analyzing
sampling data. Choosing a wide variety of sites will provide less of a chance that sampling
results will be similar for all of the sites.
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5. GENERAL FINDINGS

The primary function of the existing drainage systems is to provide drainage for wet areas and to
convey surface runoff away from areas of human use such as homes, yards, and streets. Much of
the drainage system in the Town was constructed through the programs of the Works Progress
Administration (WPA) in the 1930°s. During this period the most direct drain route to
unbuildable land was generally used without much regard for the impacts on the receiving waters.
Only recently in the State’s construction history have stormwater detention basins and other
structures been incorporated into common use to protect the receiving waters from the direct
impacts of stormwater (sediment, nutrients, pollutants, etc.).

Many of the structural BMPs outlined in technical fact sheets and reports by the DEP, the EPA,
and the Center for Watershed Protection, or studies conducted by colleges and universities tend to
focus on treating stormwater produced from new developments. This project is aimed at
retrofitting structural BMPs to existing drainage systems. The challenge lies in the limited
available space near outfalls, the limited access for construction or O & M equipment, the lack of
available head loss between an outfall and its receiving water (since outfalls tend to be placed at
the edge of streams and wetlands), and the limited number of potential technologies available for
retrofitting.

The selection of drainage outfalls suitable for this demonstration project was unexpectedly
limited given the substantial number of drainage structures currently existing in the Town. The
older, 1930 vintage drains are generally located at or close to the groundwater level.
Additionally, many of these older systems are channeling existing streams instead of providing
passage for surface runoff. Since the drainage structures are in or near normal groundwater
elevation and, because of the highly variable seasonal flows, the probability that sampling results
will be conclusive may be reduced.

These difficulties, however, can be overcome. Looking beyond typical “programmed”
applications of new BMPs is important to the success of this project. For example, retrofitting an
existing pond structure to allow for greater detainment of stormwater may produce significant
results. This not only allows for more suspended solids to settle, it may also allow for additional
infiltration. Changing a stormwater detention pond into a constructed wetland is also a possible
retrofit. Additions such as sediment forebays in front of constructed wetlands can further
enhance pollutant and nutrient removals. Many of these possibilities are currently being
considered in the search for successful BMPs to install in Acton.

To keep track of applicable BMPs for this project and to determine which BMPs are most
suitable, a BMP technology ranking matrix is currently being constructed. A preliminary version
of this matrix was used to aid in the selection of potential BMP sites. The matrix is included in
Appendix C. When the final two sites are determined, the fact sheets will be employed either to
determine a suitable BMP for the site, or, if a BMP has already been chosen, to see if that
particular BMP ranks highly as compared to other BMPs. Until sampling results are obtained
from the five (5) sites and sampling analyses are performed, selecting a particular structural BMP
is not feasible.
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6. SUMMARY AND CONCLUSIONS

The Town employed an iterative and methodical approach in identifying the most practical
locations for installing structural BMPs that demonstrate the potential to remove phosphorus from
stormwater. This process has resulted in the selection of five (5) sites for further monitoring:

1. Horseshoe Drive
2. Kelley Corner

3. Larch Road

4, Quaboag Road

5. Wetherbee Street

The final five (5) sites reflect a comprehensive cross-section of land uses, drainage basin sizes,
outfall diameters, downstream impacts and watersheds that were specifically selected to provide a
measure of assurance that the sampling program will detect phosphorus in suitable quantities for
continuation of the watershed trading program.

The Town appreciates the guidance provided by the MADEP’s project team with the grant
program, QAPP submittal, and continued support throughout this project.

The sampling and monitoring program will begin upon the MADEP’s review and approval of this
report and the QAPP. :

Woodard & Curran Inc. (203719.01) 6-1 April 2002



APPENDIX A
Outfall Site Photographs
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APPENDIX B
Outfall Location Maps
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APPENDIX C
BMP Technology Ranking Matrix
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